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DES MOINES AND ROOK RIVER RAPIDS, IN THE MISSIS- 
SIPPI RIVER. 



THE SECRETARY OF ¥AR, 



The iiiapectitm report of Colonel 8. H. Long, and the report of LteuteTtant 
Warren of his operations during the past year on the Des Moi-nes and 
Roc/c River rajnds, in the Missmtppi river. 



Moy 22, 1854. — Eeferred to the Committee on Commerce, and ordoreil to be printed. 

Wah Department, 

Washington, May 20, 1854. 
Sir : In compliance with the resolution of the House of Representa- 
tives of the 4th uhimo, "that the Secretary of War be requested to 
communicate to this House the inspection report of Colonel S-H. Long 
of December 80, 1853, and such other communications as may have 
been made by him in reference to the improvement of western rivers 
since the passage of the act of August 30, 185S ; and also a copy of 
Lieut. Warren's report of his operations on the Des Moines and Rock 
River rapids, in the Mississippi river, together with any maps, charts, 
or diagrams of survey made by the last named officer during the 
past year," I have the honor to transmit you a report of the colonel 
of the corps of topographical engineers, with all the papers called for, 
except Lieut. Warren's maps, which he states it will require two. 
montns yet to make copies oK 

Very respectfully, your obedient servant, 

JEFFN. DAVIS, 

Secretary of War.. 
Hon. Linn Boyd, 

Speaker House of Representatives. 

Bureau of Tofographicai. Engineers, 

Washington, May 19, 1854.. 
Sir : I have the honor to submit the following report upon a resolu- 
tion of the House of Representatives of April -i, 1854 : 
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The resolution calls for — 

1. The inspection report of Lieutenant Colonel Long of December 
20, 1853. 

2. Si:ch other communications as may have been made by him in 
reference to the improvement of western rivers, since the passage of 
the act of August 30, 185S. 

Being of the impression that all communications from this office 
coming within this inquiry were already in print, Lieut. Colonel Long 
was desired to point out the omitted letters, which he has done, and 
which are now copied, and are herewith submitted. 

3. A copy of Lieutenant Warren's report of his operations (survey) 
on the Des Moines and Rock River rapids of the Mississippi. 

4. Together with any maps, charts, or diagrams ot survey made by 
the last named officer during the past year. These maps, charts, &c., 
were not received at this office before the 15th instant. They embrace 
twenty-three large sheets, and would probably require about two 
months of uninterrupted labor to make copies of them. Under these 
considerations, the present report, embracing items 1, 2, 3, is submitted 
in pari . 

Respectfully, sir, your obedient servant, 

J. J. ABERT, 
Col. Corps Topographical Engineers. 
Hon. Jeffeesox Davis, 

Secretary of War. 



Office Western River Improvements, 

Louisville, Decembir 20, 1853. 

SiE : In obedience to instructions from the topographical bureau, I 
have the honor to submit the following report in reference to the western 
rivers, and the works in progress thereon for the improvement of iheir 
navigation, during the period of my late superintendency, viz : from 
the 1st of May last till the end of November, 1853. 

The rivers to be treated of in this paper are the Ohio, the Missis- 
sippi, the Arkansas, the Missouri, and the Illinois. 

The portions of these rivers claiming particular attention, by reason 
of their relations to commerce and existing navigation, and to the works 
required for the improvement of the latter, are the Ohio, fiom Pittsburg 
to its mouth, 1,000 miles ; the Mississippi, from the mouth of St. Peters to 
Natchez, 1,785 miles ; the Missouri, from the Council Bluffs to its mouth, 
660 miles; the Arkansas, from Fort Gibson to its mouth, 590 miles; 
and the lUinois, from La Salle to its mouth, 245 miles ; the aggregate 
distance on aU of which, demanding improvements at this time, is 
4,3S0 miles. 

The improvements called for, consist in the removal of snags, sunken 
logs, wrecks, &c. ; the construction of wing-dams and jetlees, for re- 
ducing the width and increasing the depth of low- water channels; 
the opening of channels for low-water navigation across sand and 
gravel bars, by the process of dredging ; the construction of canals and 
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sluices at rocky shoals and rapids; the formation and protection of 
commodious harbors at important commercial points, &c., &c, 

With respect to the character of the rivers above mentioned, and of 
the improvements required therein, these subjects have been discussed 
BO often, Emd reports thereon have so frequently been made, that they 
need not be specially reconsidered in this paper ; yet a brief general 
view of their present condition, especially iu so far as relates to the ex- 
igencies of existing commerce, is deemed appropriate on this occasion, 
and will be attempted, under distinct heads, as follows, viz: 



From Pittsburg to Brown's island, about 66 miles, the river pre- 
sents a series of rocky reefs and shoals, at which the low-water depth 
is too inconsiderable, in many places, to admit the passage of steamers 
of the lightest draught. Sluices have been opened at sundry points ; 
and wing-dams, jettees. Sec, of stone, resting upon rocky foundations, 
have been formed in numerous instances for the purpose of reducing 
the width of the channel, and compelling the water to flow in a nar- 
rower and deeper volume. Much benefit has resulted from the con- 
struction of works of this sort, but much remains to be done in this 
way towards the completion of the improvements of which this portion 
of the river is susceptible. 

From Brown's island downward to Captina island, about 47 miles, 
rocky and gravelly bars alternate with each other, at intervals of much 
greater extent than in the river above, the principal obstructions to 
navigation being occasioned by sand or gravel bars, more or less blended 
with pebbles, boulders and rocks. 

Several wing-dams have been partially constructed on this portion 
of the river, all of which ought to be completed, according to their 
original design, and some of them considerably extended ; and in ad- 
dition thereto, the construction of others, not yet commenced, would 
no doubt contribute much to the improvement of low-water navigation. 

From Captina island to Letart's Falls, 198 miles, rocky reels and 
shoals seldom occur in the main natural channel of the river, but bars of 
sand and gravel, on which the low-water depth is very inconsiderable, 
are of frequent occurrence. 

At Marietta, Blennerhassett's island, and Buffington's island, aide- 
walls and wing-dams of stone have been projected and partially con- 
structed, for the purpose of diverting the water-flow, from its natural 
course and directing it into the main low-water channels. 

The dam at the head of Blennerhassett's island has in some measure 
produced the desired result, but the other works just rnentioned have 
proved of doubtful efficacy. At these several points, and at many others 
on this part of the river, the process of dredging across sand and 
gravel bars may no doubt he applied to advantage. 

At Letart's Falls, the obstruction is occasioned by a reef of rocks, 
extending quite across the bed of the river, through which the channel 
is narrow, and seriously obstructed by protruding rocks and boulders, 
over and between which the water is hurried with a velocity and to a 
fall of about five feet in a distance of less than half a mile. 
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From Letarl's Falls downward even to Louisville, 375 miles, the 
bed of the river is pretty generally destitute of rocky bars, but in nu- 
merous instances the river spreads to a great width, and the navigation 
is much obstructed by bars of sand and gravel, in very low stages of 
the river. 

The upper Ohio, commonly designated "the Ohio above the falls," 
presents comparatively but few snags and sunken logs, but its low- 
water navigation is much endangered by wrecks of steamers, fiat- 
boats, and other craft. 

The most dangerous obstructions of this character^ including snags, 
logs, &c., have been removed from the low-water channel by the suc- 
cessful agency of the snag-boat Terror, (No. 5,) commanded by Capt. 
J. K. Dillingham, who has been employed during the last season, under 
the direction of C. A. Fuller, esq., on this portion of the river. 

The special, frequent, and full reports that have been made in refer- 
ence to the improvement of the falls of the Ohio, render superfluous any 
discussion of this topic on the present occasion. 

From the falls downward to the mouth of the Ohio, about 400 miles, 
the navigation, in low water, is obstructed at numerous points by shoals, 
occasioned by sand and gravel bars, and in a single instance by reefs 
of rocks extending quite across the bed of the river. The most trouble- 
some bars are the following, viz: 

The Portland bar, a little below Sand island, and half a mile below 
the foot of the falls. 

No considerable effort has been made ibr the improvement of this 
shoal, although it is believed that such an improvement might readily 
be made. 

Formidable shoals again occur at Blue River island and Fhnt island, 
respectively 60 and 90 miles below Louisville, which are occasioned 
by indurated bars, which present serious impediments in the way of 
low-water navigation, especially the bar near the foot of French island ; 
as yet, however, no attempts of any considerable moment have been 
made towards the improvement of either of these passes. 

At French island, 78 miles, Scuffletown, 88 miles, and Three-mile 
island, 96 miles below Flint island, wing-dams of stone have been 
built for the purpose of restraining the low-water flow to narrow chan- 
nels leacling across the shoal bars at these several points; but the 
results obtained in each case are of doubtful efficacy. In these several 
instances the shoals have been occasioned by extensive bars of loose 
sand, stretching entirely across the bed of the river, which in every 
case is unusually broad. The dams having a mere -bed of sand to rest 
upon, have been undermined and become dilapidated, and the water, 
in low stages, ceases lo flow in the directions intended to be given by 
the dams. 

Bars of similar consistency, but of less extent, are of frequent occur- 
rence in the lower Ohio, and many of them are nearly or quite as for- 
midable as those above mentioned. In view of the inadequacy of 
wing-dams, as a means of opening low-water channels across such 
bars, which has proved true in almost every instance of their introduc- 
tion, I am inclined to repudiate their adoption in cases of the sort re- 
ferred to. There are, no doubt, peculiar situations where their intro- 
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ductioii and use may prove beneficial ; but I doubt not that the process 
of dredging, with apparatus properly constructed, and adapted to the 
removal of sind, gravel, &c., from the low-water channels, across the 
bai^a, would prove more efficacious and economical, in general, and, 
at the same time,' less objectionable on very many accounts, than the 
constructioii of wing-dams, jettees, &c., on sandy foundations. 

In this connexion I take occasion to observe that the two dredge- 
boats constructed for use on the western rivers, though very well 
adapted to the improvement of harbors,' and to the deepening and 
widening of channels across sand and mud bars, upon whicn the water 
has a depth of about three and a half feet ; yet they are not applicable, 
and cannot be used to advantage, on bars having a less depth of water 
above them. 

Instead of the boats above mentioned, which are too heavily loaded 
with dredge-ladders, buckets, and other heavy machinery, I would 
suggest a boat with dredging apparatus of a very different construction, 
and of the following general description : 

1. A very light-draught ■ twin-steamer, with scQw-built hulls, each 
about 15 by 100 feet, and about 10 feet apart. The draught, when 
equipped for service, should not exceed 15, or, at most, 18 inches. 

The steamers should be furnished with scrapersof a proper construc- 
tion, applied between the hulls of the boat, and susceptible of being 
manoeuvred in a manner to scrape the sand, &c,, from the bottom of the 
river, and convey it downward by the aid of the boat, and by that of 
the water-current. 

2. The gearing and other apparatus for working the scrapers should 
be such that the latter may be appropriately set for receiving a charge 
of sand, &c., from the bottom ; for being readily elevated when loaded, 
and brought into such a position that they may spontaneously discharge 
their load on arriving at the deep water below the bar. 

3. Various items of tackle, including chains, windlasses, cables, 
warps, lines, &c., for manoeuvring the boat, scrapers, Sec. ; the whole 
to be worked by steam, except the manipulations requisite in shifting 
or changing the gearing and other attachments. 

4. The boat should be furnished witli quarters, kitchen, &c., adapted 
to the accommodation of the officers and crew required in the prosecu- 
tion of the work of dredging. 

N. B. — The project contemplates the removal of sand, gravel, &c., 
without raising the excavated materials above the surlace of the wafer, 
and thereby provides for the saving of a power equivalent to 62 J pounds 
for every cubic foot, or 1,6S7J pounds for every cubic yard removed, 
which would be lost by raising the excavated materials above the 
water's surface. 

A plan and side-view of such a boat and dredging apparatus, together 
with sections of the sand, illustrating their various combinations, rela- 
tive dimensions, and positions of their component parts, will be pre- 
pared and furnished on a requisition made therefor. 

The Cumberland dam affords a remarkable example of the ability of 
a rip-rap structure composed of stones of irregular forms, sizes, and 
dimensions, and based on a mere bed of sand of great depth, to with- 
stand a head and fall of more than four feet of water. However ques- 
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tionable the propriety of its ever having been constructed may be, yet 
the fact above stated has an important bearing upon numerous subjects 
connected intimately with the improvement of many of the western 
rivers. 

This dam has been considerably enlarged and extended, under the 
direction of C, A. Fuller, esq., during the last summer, but is not yet 
completed. The operations upon it have, nevertheless, contributed to 
the Ibrmation of a navigable channel in low water between Cumber- 
land island and the Kentucky shoie, and to open an easy communica- 
tion in a low stage of the river between the Ohio, at the head of the 
island, and Smitnland, at the mouth of the Cumberland — a communi- 
cation that could not previously be had either above or below the 
island, 

The same operations have no doubt contributed to the formation of 
shoals at or a little below the foot of the island, (between four and five 
hundred yards below,) across which the low-water depth is about three 
feet only, when a depth of four feet may be found on the bars both 
above and below the dam, 

The dredge-boat Gopher (No. 2) has been employed some time in 
efforts to open a channel across the shoals, but has failed of success, 
pEtrtly by reason of frequent interruptions from passing boats through 
the channel intended to be opened, and partly for the want of a suffi- 
cient depth of water at the shoals to admit the working of the dredge- 
boat, A dredge-boat of the character before suggested could no doubt 
be used to better advantage in opening the desired channel at this point. 

Numerous bars on this part of the river, both above and below Cum- 
berland island, require the operation of dredging, for the purpose of 
opening a low-water channel across them ; and it is confidently be- 
lieved that the means and manner of operation before proposed would 
prove more economical and efficacious than any others heretofore ap- 
plied for similar purposes. 

The rocky reels called the Little and Grand Chains of the Ohio, re- 
spectively sixteen and thirty-four miles above its mouth, are rendered 
somewhat dangerous, by reason of numerous large boulders and other 
rocks situated in and near the low-water channel. Many of the rocks 
at the Grand Chain have been blasted and removed, while others re- 
main at both Chains, opposing obstructions in the way of free and safe 
navigation in low stages of the river. 

Snags, logs, and wrecks are occasionally to be met with on the lower 
Ohio, and have occasioned the destruction of several steamers. It is 
believed, however, that the most formidable of these obstructions will 
have been removed within the present month by the snag-boat Terror, 
(iKo. 5,) under the command of Capt. J. K. Dillingham, who has been 
employed on lliis part of the river ibr several weeks. 

MISSISSIPPI lUVEE. 

That portion of the Mississippi (mighty river) in which the works of 
improvement have been in progress during the last summer and fall, 
extends irom Dubuque, in the State of Iowa, to Natchez, in the State 
of Mississippi, and embraces a distance of 1,450 miles. In treating of 
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the works undertaken for the improvement of this river, I shall com- 
mence at the point first Kientioned, viz : Dubuqae. 

The improvement of Dubuque harbor cannot be regarded as having 
any immediate connexioo with the improvement of the navigation of 
the Mississippi, except in the light of opening an easy communicaticai 
with a very thrifty and beautiful commercial town. 

The method oi improvement was devised by J, Barney, esq., United 
States agent, and sanctioned, I believe, by the Topographical Bureau, 
and partially carried into effect, under the direction of the same agent. 

Of its merits, and the propriety of its adoption, 1 shall merely ob- 
serve, that from a hasty inspection of the harbor, its islands, &c., with- 
out any authenticated plans or drawings, showing the former and pres- 
ent condition of the harbor, bars, and islands, by the last of which the 
harbor is secluded from the river, I am constrained to regard them as 
questionable, and of doubtful efficacy. 

The work of improvement, ailer having been suspended several 
years for want of an appropriation by Congress, was resumed on the 
1st of July last, under the direction of the same agent, and has been 
prosecuted with diligence during the residue of the last season. Much 
progress has been made towards the opening of a navigable channel 
from the main landing of Dubuque city, across bars, shoals, and low 
islands of recent formation, in the nearest direction to the easterly shore 
of the river. The new channel, however, is not yet rendered navigable 
for steamers except in very high water. 

During the last season the work was carried on by the use of a 
dredge-boat (No. 1) constructed under the dfrection of Capt. Barney, 
at a cost of about 120,000 — the boat and four mud-scows being inclu- 
ded. From the reports of Capt, Barney, it appears that the draught of 
the boat is too great (viz: about 3-j feet) to operate successfully at 
that point in low water. 

From Dubuque to the head of Rock Island rapids, 83 miles, there 
arc very Cew obstructions to low-water navigation for boats drawing 3J 
to 4 feet. 

The difficulties consist mainly in pursuing the very crooked and ser- 
pentine courses of the main low-water channel in its meanderings 
across the shoals. 

The improvement of the Rock Island rapids has been committed to 
the charge of J. Barney, esq-, the agent just before mentioned. 

Surveys, for determining the position of the channel most suscepti- 
ble of improvement, and of the obstacles therein, in the way of navi- 
gation, were commenced early in July, under the charge of Lieutenant 
Warren, with the understanding that they would be executed in con- 
formity to the joint counsel and aid of Maj. Floyd and Mr, Barney, 
and with the expectation that they would be completed early in Octo- 
ber; but their progress was much retarded by high water, which pre- 
vented the acconiphshment of the river work till a late date in Novem- 
ber. 

The surveys have been made with great care and precision, and the 
drawings constructed therefrom exhibit the features of the rapids in a 
clear light, and show, with distinctness, the positions, nature, and mag- 
nitudes of the obstructions to be removed. 



d by Google 



8 H. Doc. 104. 

Capt. Barney advertised for proposals preparatory to a commence- 
ment of the improvement of Rock Island rapids, early in October ; but 
at the end of the nsual period for receiving proposals, no acceptable 
oilers had been made by contractors desirous of engaging in the work. 

From Rock island to the Des Moines rapids, 130 miles, a few ob- 
structions, consisting of snags, logs, and occasional boulders and other 
rocks, are here and there to be met with, but they cause no very serious 
or formidable impediments in the way of steamboat navigation, the 
low-water depth in the main channel, throughout this portion of the 
river, being 3^ to 4 feet. 

The Des Moines rapids have also been surveyed by Lieut. Warren, 
but the drawings, explanatory of the survey, have not yet been com- 
pleted. Sketches from the copious field and river notes taken on the 
surveys of the Lower and English Chains have already been prepared, 
and from the results obtained. Major Floyd, the agent, has called ibr 
proposals, in due form, for the execution of the work on these two 
Chains ; but by the latest intelligence from the agent, no favorable offers 
have as yet been made. 

Sketches from the river notes taken on the other Chains, and relating 
to far the greater portions of the Des Moines rapids, remain to be drawn, 
and cannot properly be applied for this purpose without the personal 
attention and direction of tne officer by whom they were taken. 

Owing to the prevalence of water-stages unusually elevated during the 
month of July, the hydrographical surveys could not be commenced on 
either of the rapids till a late date in that month ; and although they 
have been prosecuted with commendable skill and diligence on the part 
of Lieut. Warren, the field and river work in relation thereto coulcf not 
be completed till the latter part of November ; consequently, the work 
of improvement could not be undertaken till about the beginning of the 
winter season, when the weather becomes too inclement to admit of 
successful operations. 

It is believed that the survey would have been accomplished at an 
earlier date but for the inability and failure of the agents, Messrs. Bar- 
ney and Floyd, to aid and co-operate in their execution to the full ex- 
tent contemplated and expected of them, in conformity to my instruc- 
tions given in relation thereto, under date June 1, 1S53. 

From Des Moines rapids to the mouth of the Missouri, 192 miles, the 
river abounds with shoals, across which the low-water depth is but a 
little more than three feet, and the main channel across them is exceed- 
ingly devious and serpentine. Snags and logs that ought to be removed, 
some of them very dangerous, especially to navigation by night, are 
occasionally to be met with. A tew days' labor with an efficient snag- 
boat and crew, in a proper stage of the river, would, no doubt, con- 
tribute to the removal of all dangerous obstructions of this character. 

From the mouth of the Missouri downward to Natchez, 1,000 miles, 
snags, logs, wrecks, &c., are of frequent occurrence in the channels 
and on the bars of the Mississippi, and especially in the bends along 
the concave shores, the latter of which are exposed to abrasions by the 
force of the river-currents. 

The low-w^ter channel throughout the entire distance above men- 
tioned has been successfully operated upon, and effectually cleared of 
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all obstructions that were presented at the time when the work was in 
progress. The removal of snags, &c., from the Mississippi, was com- 
menced in the latter part of September, and has been prosecuted with 
all practicable diligence to the present date. Much remains to be done, 
however, on the bars in the Island Chutes, and even in the main channel 
itself; for it should be borne in mind, that although the channel depths 
are remarkably uniform in the lower stages of the river, yet on the sub- 
sidence of the latter, the bottoms of the chEmnels subside at the same 
time, and new obstruclions are continually presenting themselves at the 
bottom and sides of the channel thus deepened. 

The removal of these, and of similar obstructions, from the sides of 
the channel, also the cutting of prostrate trees, &c.. on the dry bars, 
the removal of snags, &c., from the chutes, the falling of impending 
trees, &g., &c. — 

In order to exhibit a more intelligible view of the bends, &c., at 
which the operations of the snag-boats have been applied, I hereto sub- 
join a list ot the more formidable £md dangerous passes at which they 
nave operated, beginning at the mouth of the Missouri, and ending at 
Natchez, premising that the low-water, or rather shoal channels, at all 
of the localities to be noticed in the list, have been effectually cleared of 
all obstructions visible and discoverable at the time of operation. 

The list is as follows, viz: 

Positions and distances from mouth of the Missouri downward to Natchez. 



Deaignation of paaaes. 


Character of passes. 


[ntormedi- 
ate dis- 
tances. 


Total 




SneggyanddangeroaB.... 
Snags, and anatteriug 


10 
















15 

5 

110 

60 

65 
5 

15 

10 
10 

10 
10 

!S 

10 
10 
10 
10 
20 
10 
10 
10 
10 
5 
5 






Occasional snags 
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POSITIONS AND DISTANCES— Contiiiued. 



DBsignation of paaacs. 


Character of paaeos. 


lotermedi- 
ate dia. 


Total 
dislances. 






10 
5 
10 
10 
5 
10 
5 
10 
10 
10 
10 
65 
30 
10 
15 
10 

i 

10 
5 
10 
15 
10 
170 
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In addition to the localities designated in the foregoing list, there are 
numerous other intervening bends and beaches in which snags and other 
obstrnctions to low-water navigation are more or less frequently to be 
met with ; besides numerous impediments to high-water navigation, 
which abound in the shoals and upon dry bars, and more especially in 
the island chutes. 

As before remarked, the low-water channels have been effectually 
cleared of all snags, logs, &c., discoverable during the late low-water 
season, while the shoals at the sides of the channels present numerous 
similar obstructions, not accessible to snag-boats in a low stage of wa- 
ter; and the dry bars are in many places overlaid and inlaid with 
prostrate and imbedded trees and logs, not less formidable in higher 
stages. 

i BIVEE. 



The region drained by this river is apparently quite as spacious as 
that drained by the Ohio ; while the extent of navigation afforded by 
the former and its tributaries, is less than one-fourth of that aflbrded by 
the latter and its tributaries. 

The Arkansas river is navigable only to the junction of the three 
forks distinguished by the najnes of the Arkansas, Verdegris, and Neo- 
sho, viz : a little less than 600 miles from its mouth. Its channel 
ihroughout this portion of the river is, for the most part, narrow and 
■very crooked j its current rapid— corresponding to an average declivity 
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of about eight inclies per mile ; its bars occur at every bend, and are 
composed of sand and gravel, firmly compacted ; rocky reefs, extend- 
ing quite across the clianjiel, are of frequent occurrence on the upper 
h^f of the navigable portion; while snags and logs of large size, and 
deeply imbedded in hard bars, are abundant, especially on the lower 
half. 

The proper season for prosecuting the snag business on this river 
commences about the first of April, and terminates about the last of 
July. A rise occasionally takes place in October or November, but 
seldom continues long enough for successful operation with the snag- 
boats. 

During the last season, the snag-boat No. 4 entered the Arkansas 
early in August, and succeeded in removing the snags from the low- 
water channel through a distance of about 60 miles upward from its 
mouth. In attenjpting to retreat from the river, this boat grounded on 
a bar a little below the White River cut-off, and was detained in con- 
sequence during an entire month, or 31 days- 
It is proper to observe in this place, that the craft best adapted to 
the removal of snags, &c., from the Arkansas, is as follows, viz : a 
light-draught snag-boat, with single hull, accompanied by one or more 
machine-boats of the usual construction ; the latter being susceptible of 
towage from place to place by the ibrmer. 

The channel of the river, especially in low water, is too narrow and 
crooked, and the current too rapid, to admit of the successful operation 
of a twin snag-boat of the usual size ; although in an elevated stage of 
the river, such a boat may operate to great advantage. 



The obstructions in this river are quite as numerous and formidable 
as those in the Arkansas j while the channels of the former are much 
broader, and the sand-bars much less compact, and of course the snags 
much less firmly imbedded, than those of the Arkansas. 

Two of the snag-boats were employed in removing snags, &c., from 
an early date in August (about the lOlh) till the latter part of Septem- 
ber, (about the 20th,) when the river had subsided so much as to ren- 
der a retreat to the Mississippi quite precarious. These boats suc- 
ceeded in removing upwards of 500 aangerous snags from the low- 
water channel ; besides the cutting of trees and logs on the bars and 
shores, felling impending trees, &c. The portion of the river operated 
upon extends from its mouth to Smith's bar — about 160 miles ; beyond 
which they could not ascend for want of a sufficient depth of water in 
the deepest channel. The shoals at the sides of the channels operated 
upon were more or less frequently beset with snags, which were not 
accessible to the snag-boats by reason of the shoalness of the water. 
In more elevated stages, these obstructions become serious impediments 
in the way of navigation ; and their removal can only be effected by re- 
peated efforts of the snag-boats, applied whenever the river is suffi- 
ciently full for the purpose. 

The craft best adapted to the removal of snags, &c., in the Missouri, 
should consist of one or more twin snag-boats, of the largest class ; a 
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light-draught snag-boat, with a single hull; and one or more machine- 
boats, susceptible of being towed from place to place by either of the 
other boats. By means of such a flotilla, the more stubborn snags may 
be removed by the twin-boat, while the single-hull boat and the ma- 
chine-boat can be employed to great advantage in removing obstruc- 
tions from the shoaler parts of the river ; moreover, the light-draught 
boat, in company with the niachine-boat, can, without much incon- 
venience, continue their operations on any portion of the river between 
its mouth and the Council BluiFs, during the entire low-water season, 
or from about the middle of July to the middle of November. 

In reference to the low-water channels of the Mississippi, Missouri, 
and Arkansas, and especially in reference to those of the two former 
rivers, it should be particularly observed, that they are seldom identi- 
cal with, and do not occupy the position of, the deepest channels at 
more elevated stages ; also, that the bars formed at the more elevated 
stages overrun, fill up, and obliterate the low-water channels; conse- 
quently, on the subsidence of the waters after every freshet, and espe- 
cially after high floods, shoals begin to be presented, when the surface 
of the rivers have an elevation of some six, eight, or even ten feet above 
their extreme low-water marks. Hence, the removal of snags, &c., 
from the shoal channels, first formed after the subsidence of the rivers, 
affords no assurance that these channels wiU remain unobstructed 
duiing the entire progress of the subsidence to extreme low-water 
mark. 

However protracted this period may be, the depth of the shoal chan- 
nels remains nearly equable, while the surfaces of the rivers are con- 
stantly subsiding; and although these channels may have been efl^ectu- 
ally cleared of obstructions at the more elevated stages, the process of 
removing these obstructions must be repealed again and again some 
three or four times, in order to keep them unobstructed till the river 
falls to its lowest stage. 

Accordingly, the phrase " low-water channel" as used under the three 
last lieads, is intended to be applied in all stages of the rivers at which 
shoals exist; and the clause " effectually cleared" has reference only 
to that particular stage at which all obstructions had been removed 
from the main channels leading across the shoals existing at that stage. 

Hence it is obvious that the removal of all obstructions from the low- 
water or shoal channels, and the opening of free and safe navigation 
through them at one stage of the river, do not insure safe navigation 
through them at a lower stage ; also, that, in order to accomplish 
this object, the operations of the snag-boats must be repeated from 
time to lime, not only in the same localities, but at intervening points, 
at every considerable subsidence of the river, from the time when 
channel obstructions are first presented till the rivers shall have fallen 
to their lowest stage. 

In conclusion, under these heads it should be observed, that at the 
time of my late inspections the depths of the water in the main chan- 
nel across the shoal bars of the Mississippi did not exceed the ordinary 
depths of the same channels in extreme low water, although the river 
surface at the same points was elevated 6 to 10 feet above extreme 
low-water mark. 
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ILLINOIS HIVER. 

In ordinary stages of water, this river is remarkably favomble for 
navigation with steamers drawing four to five feetj and in the more 
elevated stages, for boats of much greater draught. In ordinary low 
water its navigation is much obstructed by numerous shoals; of which 
there are no less than thirty-three, respectively varying in their aggre- 
gate extent from 50 to 60 yards to a mile, and in one instance, at what 
IS called the Naples flats, about 66 miles from the mouth of that river, 
to more than twice the distance last mentioned. 

At the stages last alluded to, boats drawing more than two feet can- 
not pass these shoals without difficulty, and in a verj low stage the 
depth of water on some of the bars does not exceed a foot in the deep- 
est channel. The shoals are occasioned by bars composed of sand 
and gravel, somewhat indurated, most of which are covered with a 
fine adhesive mud, 

The surveys instituted and commenced early in August last have 
been extended upward about 150 miles from the mouth of the river, 
and have resulted in the discovery that most, if not all, of the shoals, 
are pervaded by narrow and crooked channels three or four feet deep, 
too narrow and lorluous for steamers to pursue. 

The dredge-boat Gopher was transferred' from the Ohio to the Illi- 
nois in the latter part of November ; and, after receiving sundry items 
of equipment and outfit, commenced operations in the latter river early 
in December. Her fitness for successful operations in this river is 
rendered somewhat doubtful by reason of her drawing too much water, 
and of the hardness of the bars to be operated upon. It is believed that 
a dredge-boat of the character before suggested in this paper would 
prove more efficacious and useful in the Illinois than any heretofore 
used for similar purposes. 

The rivers upon which the snag-boats have operated during the past 
season, and prior to the 1st December, are the Ohio, the Mississippi, 
the Missouri, and the Arkansas; and the localities at which the dredge- 
boats have been employed are Cumberland island, in the Ohio, the 
lower portion of Illinois riv,er, and the harbor of Dubuque. 

The work done by the several snag-boats will be considered in the 



STEAMBOAT DISASTERS, 

caused by snags, &c., in the Mississippi river alone, within a period 
of one year, including the summer and fall of 1S53, exclusive of 
wrecks that have occurred from similar causes in the Ohio, Missouri, 
and Arkansas, within the same period. 

Under this head wiU be presented a synopsis, exhibiting the names 
of the steamers that have been wrecked, and the proximate localities 
at which they have been wrecked ; which is as follows : 
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Synopsis of disasters on ike Mississippi. 



Ordi- 


HarnoE of the steamers wreotefl. 


Proximate localities. 


uala. 












No 1 


^\ eat Newton 


Thre- miles boloiv Lake Pepin. 


2 


Golden Erfi 


Slem Island. 


3 




Kock Island Eapids. 


4 


B H Lee 


Hock Island Rapids. 


5 


Dsniel HiUman 


Des Moines Bapids. 


6 


Anne Livingston 


Atla'i Island 


7 


Lamartine 


Poitage de Sioux. 








8 




To\" r Island. 


9 


Shelby 


'^elnw. 


10 


Dunkiik 


Push Island. 


11 


Cmcmnati 


V, illnrd's Landing. 


12 


St Paul 


Hat Island. 


13 


Auatraha 


Hat Island. 


14 


Qeneral Jeeup 


Hat Island. 


15 


Robert lultOD 


Shepard's Bend. 


lb 


Oswego 


fehepard's Bend. 


17 


Consignee 


Ihtpurd'8 Bond. 


18 


General Pike 


Bainbiidge. 


19 


Union 


Bainbridge, 


20 


Pawaee 


Hacker's Bend. 


21 


Paladin 


Dofe tooth Bend. 


22 


II D Bacon 


Island No. in. 


23 


Colonel Dickinson 


Island No. IS. 


S4 


Parmer 


Island No. 18. 


2.' 


Midas 


Island No. 16. 


25 


Coonectiout 


Co>* Island, (No. 48.) 


27 


San Cluon 


Island No. 8i. 


28 


W estein World 


Prmceton. 



Of the steamers designated in the foregoing list, twenty-five were 
■wrecked on snags, sunk logs, or old wrecks, and three only upon rocks. 

0<i a fair average valuation of the damage done to the community 
by the loss of each steamer, if we include, first, the damage done to 
the boat and its machinery ; second, the destruclion and damage to 
freights of all kinds ; third, the injuries sustained by the officers and 
crew of the boat by loss of employment ; and, fourth, the damage done 
to passengers, by detention, interruption of business pursuits, or the 
sacriftces of time and money, comfort, and health, occEisioned thereby, 
to say nothing of the loss of life, of valuable baggage and other effects, 
may, without exaggeration, be rated at $50,000 for each steamer 
wrecked : accordingly, the loss sustained by the communily within 
the shorr period of one year only, in consequence of the snagging of the 
twenty-five boats enumerated in the synopsis, will amount to the enor- 
mous sum of $1,250,000. 

li to this sum we add the amount of damages done by snags, &c., 
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to loaded barges, flat-boats, rafts, &c., within the same period, and to 
their owners, which may reasonably be estimated at least one-fourth 
of a million of dollars, the aggregate annual loss of the community 
will be swollen to the appaliing amount of $1,500,000, or one and a 
half millions of dollars. 

In view of what has actually been done in the way of removing ob- 
structions from the Mississippi, and of what may again be done every 
year, it is fair and safe to assume that less than one-eighteenth part of 
the enormous amountjiist above stated, if annually appropriated by Con- 
gress and economically applied for the removal of snags, &c., from the 
Mississippi, Would result in a saving to the community of three-fourths, 
certainly one-half, of that amount, 



The flotilla, as before intimated, consists of four substantial twin 
snag-boats, with doable engine and four boilers each — the boats re- 
spectively drawing, when fully equipped for service, about four feet 
each ,■ and of one twin snag-boat with double engine, and two furnaces 
with one boiler each, this boat drawing about three feet when fully 
equipped, 

The four boats first mentioned are adapted to operations in the Mis- 
sissippi in all stages of the river, and in the Missouri and Arkansas in 
elevated stages only. 

The smaller boat weis designed for service in the Arkansas in the 
less elevated stages of that river, but is not so well adapted for use in 
that river, by reason of its slender construction and its unwieldy di- 
mensions, as a light-draught snag-boat of the usual construction, with a 
single forna<3e and two boilers, would be. 

The snag-boats are distinguished by the successive numbers 1, 2, 3, 
4, and 5, the first four being of the heavier class, with two furnaces in 
each boat, and two boilers in each furnace ; and the fifth of the lighter 
cJass, with two furnaces, and one boiler in each furnace. In all other 
respects the form and manner of their construction are common to all 
of the boats. 

The manner of their construction is objectionable in several import- 
ant details, of which the following are worthy of particular notice : 

The furnace-frames ai'e too high by at least fifteen inches, by reason 
of which the boilers, together with their safety-valves, steam-pipes, &c,, 
are too much exposed to collisions from snags, in raising the latter be- 
tween the huDs. 

The fireplaces and chimneys should be situated at the aft ends of 
the boilers, instead of being at their forward ends. In the position last 
mentioned, the chimneys especially are liable to be injured in the rais- 
ing of snags, and, without great caution on the part of the captain and 
mate, are likely to be thrown overboard, or otherwise prostrated, which 
is an accident of firequent occurrence. 

The boats are all burdened wiih numerous heavy rollers stretching 
across their snag-ways, and serving to depress the boats and increase 
their draught materially, without any corresponding advantage. Wiih 
the exception of the forward and aft rollers, {which ai-e of cast iron) 
all others should be dispensed with, as also the deck floorings beneath 
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them, and an inclined platform, properly supported and fortified, should 
be substituted in their stead. 

The snags, after being amputated, may as easily be slid downwards 
on the piatlbrni as upon the rollers ; while at the same time the boat 
■would be relieved of great weight, and be far less encumbered with a 
platform than with rollers. 

In order to insure the transverse stiffness of the boat, a guy of 
round iron should be inserted within the caliber of the main windlass- 
shaft, and protrude far enough beyond the extremities of the latter to 
pass through and be firmly connected with the heads of samson-poets, 
rising from the boat, passing through the decks, and terminating a little 
above the axis of the shaft. 

Stays connecting the heads of the posts with the main and guard 
gunwales of the boat should also be applied, as indispensable appenda- 
ges in producing the desired transverse stiffness. 

This method of producing transverse stiiFness has been successfully 
applied by my directions to the snag-boat "Terror," (No. 5,) and ef- 
fectually subserved the purpose for which it was intended. 

Instead of a single boiler in each furnace of the boat last mentioned, 
I would moreover advise the substitution of two boilers of less diame- 
ter and of reduced length. 

At the end of the present season for snagging, I would recommend 
that the alterations above suggested, and various others of minor im- 
portance, be made upon the snag-boats, all of which may be effected 
during the ordinary period of interruption by high water in the months 
of March and May. 

The ordinary force in officers and crew required for working a snag-= 
boat of the larger class, including some five or six hands employed in 
cutting prostrate trees upon the dry bars and shoals, in blasting stumps, 
and felhng impending trees, may be stated as follows, viz : 

1 captain, 1 carpenter, 

,1 first-mate, 1 clerk, 

1 second-mate, 1 steward, 

1 pilot, 1 cook, 

1 assistant pilot, 1 cabin-boy, 

1 first-engineer, 1 washerwoman, 

1 second-engineer, 36 to 28 labors ; 

1 striker and smith, 

in all, forty to forty-two individuals ; all of whom, except the washerwo- 
man and cabin-boy, should be able-bodied, active, wiUing, sober, and 
industrious men. 

Snag-boat No, 5, which is of the smaller class, requires the same 
number of officers, together with a steward, cook, cabin-boy, and wash- 
erwoman, but a less number of laborers, and maybe worked to advantage 
in the several respects above mentioned, with an Eiggregate force of 
thirty to thirty-two individuals, of whom eighteen to twenty should be 
laborers. 

The force actually employed on board of the snag-boats, especially 
in the months of September and October, were reduced very far below 
those above mentioned, by sickness and desertion; and in the case of 
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one of the boats, No. 4, for a period of about three weeks, the operative 
force did not exceed six or eight laborers. 

WOEK DONE BY THE SEVERAL SNAG-BOATS, 

The following synopsis will exhibit the nature, character, and amount 
of work done in the removal of obstructions from the Mississippi, Mis- 
souri, Arkansas, and Ohio rivers, during the months of August, Septem- 
ber, October, and November, 1853. 

In explanation of the tabular synopsis, it should be premised that the 
first column presents the numbers by which the several snag-boats are 
designated ; the second indicates the rivers operated upon j the third, 
fourth, fifth, and sixth show the nature of the obstructions removed ; 
the seventh exhibits the number of wrecks, consisting of steamers, 
barges, coal-boats, and other flat-boats, removed ,' and the eighth shows 
the number of steamers relieved by dragging them from bars on which 
they had grounded. The second column, moreover, contains hteral 
references to notes of explanation subjoined to the table. 
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Explanatory notes. 

(a) No. I was detained about a weet, by having both chimneys torn away, and on account 
of remcvais and repwra of the Bame, and of i^uries to her boiler declts. Moreover, she was 
much inoonimoded by sieknesB on board la Che montha of August and September; also by 
discharges, and numerous desertions of laborers. 

(6) Ho. 2 grounded on French Island har, in the Ohio, on the 30th July, and was unftToid- 
ably detained thereon till the 13th September, (forty-three days,) daring which she was care- 
fully guarded, and received Bundry items of work preyiously unfinished. 

{c) No. 3 lost one laborer, who was drowned on the 10th August at the mouth of the Mis- 
aouri. Dotaioed twelve days on account of breaking fore-apron roller, of cast iron, three feet 
in diameter, for which a new roller must be subetituted. Kelicved steamer Atlas October 
19th, steamer UliDois and barge October 24th, and Madison and lighter Noronbcr 31st ; all 
hard aground. Much hindrance by sicbnesa and desertion of laborers. 

(d) No. 4 grouDded in Ai'kansaa river, a little below White river cut^iff, on the 23d of 
August, and was onavoidahly detained till 22d September, one entire month, during which 
sickneaa prevailed on board to an alarming degree. Loat two laborers, viz : A. McAteer of 
New Albany, on tho 16th, and James Zourd on the 30th September, who died on board. 
Force on board much reduced by diachargea, sickneas, and deaertion; new reoruits obtained, 
and the boats resumed work in the Mississippi on the ]7th October. 

(e) Ho. 5 coroBienced work in the upper Ohio about the Erst of May; wm rendered inope- 
rative at tbe head of the falls from July 22 to November 10, by reason of low water; and on 
Uie date last mentioned, she crossed the falls and resumed operations in the lower Ohio. 

During the detention above mentioned, she received needfvil alterationa and repairs, in- 
cludiag.two derricks at her bows, a act of cross hog-cbaius, with samson-poats, an enlarge- 
tnent of het cutilng-beam, and fastening for cylinder timbers, re- caulking of boat^topa, &,e. 

These alterations were superseded by CaptMn Dillingham, who, in the mean time, occv 
sionally served as assistant to C. A. Fuller, United States agent, on a reconnolssacce of the 
river from Louisville to Pittsburg, and on a survey of the harbor of Marietta, and haa been 
employed with his boat in removing snags, &c., since the date last raeationed, in the lower 
Ohio. 

The obatrnctiona removed by No. 5 are as represented in the table. The outlay per month, 
incident to her oporationa, is aa foltowa, viz : 

Fuel per month J2a5 09 

Provisions per month 2S8'06 

Services of ofllcera and crew per month 930 43 

Agreeably to a computation of C. A. Puller, the average cost per day for the eubwatence 
of each individual on board ia 37 J cents. 

N. B. — In regard to the aeveral snag-boats of the larger class, the returns received from 
tliem are not sulBciently full and complete to justify any attempt at estimating the expendi- 
tures actually incnri'ed per month on either of the accounts juat mentioned, whether in rela- 
tion to the coat of fuel, proviaiona, or servicea. 

OF THE SNAG- 



The maintenance of good order and a well-regulated police, and an 
observance of scrupulous economy in the management of the boats, and 
all sumptuary transactions on board of the same, has been rigidly en- 
joined by the War Department, as set forth in the code of printed rules 
and regulations, copies of which have been furnished to the several cap 
tains of the boats, who are responsible for the proper administration 
of the same within their respective commands. 

In addition to these rules and regulations, special instructions have 
been occasionally issued from headquarters of Western River Improve- 
ments to each captain, defining more particularly his duties and rela- 
tions to the officers and crews of his boat, the management and disposi- 
tion to be made of his boat, and the public property pertaining thereto; 
the purchase of fuel and other supplies required on account of the same; 
the manner of keeping accounts of all expenditures ; of journalizing the 
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dings and operations of the boat ; of rendering monthly and quar- 
terly returns of work done; and all other transactions affecting the 
public interests, &c. 

The instructions thus given have been exhibited in the appendix to 
my eleventh annual report, under dale of September 1, 1853, to which 
I beg leave lo refer. (See appendix, document marked K.) 

No doubts are entertained that the captains of the snag-boats have 
used their best efforts to enforce a careftil observance of the rules, 
regulations, and instructions above mentioned, on board the snag-boats 
placed under their command respectively; but with different degrees 
of success, according to the ability, tact, disposition, and experience of 
each captain. Industry, frugality, and a due observance of cleanli- 
ness, appear to have been prominent feattires in the management of all 
the boats. 

The work done by each boat consisted in the removal of snags of 
the most formidable, and, in very many instances, of the most obstinate 
character. 

The work done by the several boats, as already shown in this report, 
is respectable in a high degree, due allowance being made for the un- 
toward circumstances attending its progress. 

The compensation aliowed, both to the officers and men, has been 
unusually high during the season, varying from 25 to 33J per cent, on 
former allowances. 

The allowance to pilots, in particular, has been nearly or quit^ 
doubled^ in accordance with resolutions recently adopted by conventions 
of pilots held atSt. Louis, and other western cities; but the advance 
in pilots' wages has not as yet affected the operations of the snag-boats 
except in one or two instances. 

The advance in cost of fuel and other supphes of all kinds, required 
for the boats, has been quite as considerable as that for services ; and 
the charges for repairs oi" accidents, removal of machinery, equipments, 
&c., have been quite equal to those for services. 

The boats appear to have been managed with due care and caution, 
except in two instances, viz: in the destruction of both chimneys, and 
the injuries done to the boiler-decks of No. 1, and the fracture of the 
main cast-iron roller of No. 3, in both of which cases the injuries were 
probably unavoidable. The damages done in other respects are merely 
sucli as are attributable to ordinEiry wear, tear, and deteriorations. 

There appears to be one particular feature in the administration of 
the afiairs of the boats deserving special notice, which consists in the 
want of due subordination on the part of the crews" of all the boats. 
This feature is obviously more or less observable and prominent accord- 
ing to the tact, temper, and judgment, evinced by the several captains. 
The subordination, &c., enjoined by the articles of enrolment, although 
guarantied by the signature of the operatives, is very little regarded 
by them, and cannot be enforced without due penalties prescribed; and 
annexed to the infraction of their pledges. 

I would accordingly suggest, as the safest and most efficient guar- 
antee that can be adopted lijr the purpose of insuring proper discipline 
and subordination, of preventing desertions, and of promoting peace,, 
harmony, and a cheerlul co-operation on the part of all employed on 



;>C.OOt^lC 



20 H. Doc. 104. 

board of the snag-boats, that the penalty for desertion, and other fla- 
grant derelictions of duty, consist in the forfeiture of ail airearages of 
pay that may be due to the delinquent at the time of his desertion, or 
other violations of the rules and regulations prescribed for the govern- 
ment of all employed on duties relating to the improvement of the 
western rivers. 

The propriety of substituting rewards instead of penalties, for the 
purpose of promoting correct discipline, industry, and good behavior, 
especially among the laborers employed, although advocated by some, 
is, in my opinion, very questionable, and would probably tend to the 
subversion of order and good iellowship on board; for however worth- 
less and inefficient any individual may prove to be, he is generally un- 
willing to admit that his services Eire not equally as valuable and praise- 
worthy as those of the most industrious and mthful of his coadjutors ; 
while the awarding of a compensation to one, greaterthanthat allowed 
to another, would be likely to engender dissatisfaction, animosities, and 
strife on board, and lead to results in all respects highly injurious to 
the service. 

On assuming the control of the snag-boats, and transferring the same 
to the duly appointed captains, which toolt place on the SOth of July 
last, I found a very large supply of provisions on board, which had 
been procured by J. W. Kussell, esq., and designed as a part of the 
outfit of the boats, consisting of pork, beef, flour, pilot-bread, and groce- 
ries of various kinds; also, of upwards of 17,500 pounds of bacon, hams, 
sides, and shoulders. Doubts having been entertained in regard to the 
quality of the bacon, I caused the same to be inspected by a duly qual- 
ified inspector of meats of this city. The inspection return of this offi- 
cer exhibited, by sumation, the following items, viz: 

12,483 pounds bacon, including hams, sides, and shoulders, 1st 

rate. 
.2,690 pounds bacon, including hams, sides, and shoulders, 2d 
rate. 
■563 pounds bacon, including hams, sides, and shoulders, 
green, or 3d rate. 
1,764 pounds sour and skippered. 

Total, 17,500 pounds, being the aggregate of bacon on board. 

The adequate meat ration to the subsistence of the officers and crews 
of ithe -snag-boats may be fairly computed at one pound per day for 
each individual, the ration being composed of three distinct items, viz: 
i pound of bacon ; i pound of salt beef or pork ; and 4 pound of fresh 
imeat of various kinds. Hence, the allowance of bacon per month to 
^each individual will be 15 pounds; for 2 months, 30 pounds; for 3 
^months, 45 pounds, &c., &c. 

The meat ration, computed as above, may, perhaps, be regarded as 
an inadequate allowance; but when it is understood that large supplies 
of codfish, mackerel, &c., are usually furnished but not included in 
the meat rations, to which they properly belong, the contemplated al- 
lowance, wilhout a doubt, is amply sufficient. 
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The average number of individuals for each boat is 40 ; and for the 
four snag-boats, 160: accordingly, the quantity of bacon required per 
month, for each boat, is 600 pounds, or, for the four snag-boats, 2,400 
pounds. In accordance with this estimate, the quantity on board at 
the time of inspection, viz: 17,500 pounds, ought to be sufficient for 
the bacon part of the rations during a period of more than seven 
months. 

The quantity of bacon procured as above, without any directions 
from me, and delivered on board of the boats by Captain Russell, as 
necessary to their outfit, was far greater than the exigencies of the case 
called for. 4,800 pounds, or a supply for a period of two months, 
should have been regarded as a full complement during any two of the 
summer months, when the safe-keeping and preservation of such an 
article is known to be very precarious. This extraordinary supply 
was put on board in the month of July, and has, no doubt, led not only 
to an exiravagant use or prodigal waste, but to the destruction and 
loss of the article. 

I would suggest that in all future supplies, not only of bacon, but of 
salt pork, beef, and all other articles of subsistence, the requisitions 
made therefor, and the purchases and issues thereof, be carefully scru- 
tinized and limited to the amount actually required to answer fully all 
reasonable allowances for the comfortable and healthy subsistence 
both of the officers and crews during a specific period, of two months 
in hot weather, and three or four months in tbe fall and winter season. 
In the dislribution of provisions of all kinds, purchased at the expense 
of the public, for the subsistence bolh of officers and laborers, all should 
share alike, as well in the quality as in the quantity distributed, no 
luxuries being allowed in any case, except at the expense of the indi 
vidual requiring them; it being always understood that all necessary 
supplies of provisions should consist of sound, wholesome articles. 

It appears to have been customary on board of the snag-boats for 
the officers lo have their washing done gratuitously by the washerwoman 
serving on board, while the laborers have not been allowed to parLici- 
pate in this privilege. I would suggest the propriety of a chano;e in 
this respect, viz : that the washerwoman be required to wash the bedding 
of all on board as an ordinary duty, and that she be allowed, for all 
extra washing that she might find leisure to do, a reasonable compen- 
sation per dozen or per piece, for articles washed, or washed and 
ironed, as well for the officers as for the crew. 

The privilege of selling clothing, and other necessaries required on 
board, has been accorded to the captains of the boats, with the under- 
standing that their charge for articles sold should in no case exceed. 25 
per cent, on the prime cost of the articles. 

For sales thus made the captains have been allowed remuneration, 
with the consent of all parties, out of the pay due to the purchaser, at 
the time of the quarterly payments. 

From a careful observance of the operations of the snag boats, it is 
very obvious that the captains thereof should possess a practical 
knowledge of the snag business; that they should be active, industri- 
ous, vigilant, and temperate ; that they should be ordered with firmness 
and resolution, tempered with moderation and mildness; that they 
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should be competent to direct and supervise all proceedings had on 
board of the boats in relation to their police, as well as their operaiions; 
and, in fine, that they should be upright, honest, and energetic men, 
worthy of the respect and confidence of all on board. 

The first mate should possess qualifications similar, in all respects, 
to those of the captain, in order that, in the event pf sickness or absence 
of the latter, he may be competent to direct and control the operations 
of the boat, and all other proceedings in relation to the same. 

The clerk should be an accurate and accomplished accountant and 
recorder, qualified by experience, skill, and judgment, to transact all 
fiscal and clerical concerns pertaining to the service in both of the ca- 
pacities just mentioned. 

All o&er officers of the boat should be well versed in the perform- 
ance of the several duties of their appropriate stations. They should 
also be prompt and punctuttl in their attention to duties, and exemplary 
in their manners ancf deportment, 

The laborers should be robust, healthy, strong, active, and industri- 
ous, and, in addition to these qualifications, should possess quiet and 
peaceable tempers, kind dispositions, and should be temperate and or- 
deily in all respects. 

Deviations from the precepts advanced as above, would undoubtedly 
tend to impair the efficiency of the forces employed; retard the pro- 
gress of the work ; and subvert economy in its prosecution. In order 
to obviate and prevent such results, and promote industry, harmony, 
and due subordination on board, restraints in the form of penalties, or 
forfeitures of some kind or other, should be inflicted in all cases of in- 
competency, disobedience of orders, and neglect of duties. 

In administering the aflairs of the snag-boats, and especially those 
relating to purchases and expenditures of ^1 kinds, it seems to me pru- 
dent and proper that the captains and clerks should enter upon the 
discharge of their functions as such, under the guarantee of a solemn 
oath, taken in due form before a magistrate, by which they should be 
bound to discharge with fidelity, and to the best of their abilities, the 
several duties enjoined upon them respectively by the rules and regu- 
lations prescribed for their guidance and government. By such a 
guarantee, the temptations to collusions, peculations, and frauds, to say 
the least, would be far less forcible than they would be without such a 
sanction. 

Tljcre are various other topics of minor importance that might with 
propriety be considered in this report, but the discussions herein have 
been carried to so great a length, that their introduction at this time 
jnay with propriety be dispensed with. 

In conclusion, it is proper to add, that the aggregate balance derived 
from the several appropriations for the improvement of the western 
rivers, and still remaning in my possession, is six thousand seven hun- 
dred and eighty-nine dollars and six cents, {$6,789 06;) also that this 
balance will be transferred to the credit of Lt. Col. J. E. Johnston, 
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superintendent of western river improvements, on his return from 
Washington, or as early thereafter as practicable. 
Respectfully submitted: 

S. H. LONG, 
hu Col. Top. Engs., Lale Sujyt. W. R, Tmprovemenis, 
Col. J. J. Abert, 

Chief Top. Engineers, Washington, D. C. 

P. S. — A copy of this report has been inserted in the third volume of 
the proceedings relating to the improvement of the western rivers, the 
whole of which will be transferred to the custody of Ijt. Col. Jolmston, 
on his return from Washington. 

S. H. LONG. 



No. 1. 

Office Western River Improvements, 

LouisviUe, May 16, 1853. 

Sir: I have the honor to report my arrival at this place on the 7th 
instant, and my assumption of the superintendency, &c., of western 
river improvements, immediately thereafter, and in conformity to your 
instructions of the 27th ultimo. 

On the receipt of the instructions mentioned, T addressed a circular, 
of which the accompanying paper is a copy, to Messrs. Russell, Barney, 
Fuller, and Daulton, United States agents for works pertaining to the 
improvement of the western rivers ; but, as yet, have received no ade- 
quate returns, except from C. A. Fuller, esq., agent for the Cumberland 
dam and the Ohio river. 

At the earliest practicable date after the reception of the returns in 
question, I propose to submit a report thereon to the Topographical 
Bureau. Lieut. Warren remains on duty with me, and is recognised 
as one of my assistants for the duties assigned by your late order. 

The various duties enjoined by tlie instructions will receive due 
attention, with all the ability and promptness I can bestow. 

In view of the performance of those duties in the most convenient 
and iacile manner, all things considered, I would suggest the estab- 
lishment of my headquarters at this city, which may be regarded as 
more central to the district of my superintend encjj and more approxi- 
mate to the seat of the general government, than any other commercial 
city that can be found on the western rivers. 

I have the honor to be, sir, very respectfully, your obedient servant, 
S. H. LONG, 
Lt. Col. Top. Engs., Sajit. TV. R. TmprovemcnU. 

Col. J. J. Abert, 

Chief Top. Engineers, Washington, D. C. 
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No. 3. 

Office WaaTBRN River Impkovemexts, 

Louisville, May 30, 1853. 
Sik: In view of my present relations to the public service, I deem 
it proper to signify my views with respect to the terms and conditions 
on which certain individuals heretofore appointed to the charge of 
works and operations relating to the improvement of western rivers 
should be continued in the public service. 

The individuals alluded to, and the agencies assigned them, and the 
compensations authorized for their services, are as tollows, viz : 

John W.Russell, agent for the construction of snag-bop.ts, and for the 
removal of snags from the Mississippi, Missouri, Ohio, and Arkansas 
rivers; salaiy $3,500 per annum, too;ether with an allowance for travel- 
ling expenses. It should be remembered that this agency, so far as it 
relates to the removal of snags from the Ohio river, has been transferred 
to the charge of Chas. A. Fuller, esq., by a subsequent order of Hon. 
C. M. Conrad, Secretary of War. 

Joshua Barney, agent for the improvementof the harbor of Dubuque, 
Upper Rapids of the Mississippi, and for the construction of a dredge- 
boat ; compensation $5 per day, and 10 cents per mite for transportation. 

Chas. A. Fuller, agent for the Ohio river, including Cumberland 
dam, and the constmction of a dredge-boat; compensation $6 per 
day, with the customary allowance for transportation when travelling 
under orders. 

Chas. Daulton, agent for the improvement of the Illinois river ; com- 
pensation S150 per month, with the customary allowance for transport- 
ation when traveilmg under orders. 

These several agents, except* the agent for Illinois river, last men- 
tioned, after having given the customary bonds of $20,000 each, have 
been engaged in the public service for several months, and are expected 
to be continued in the service, on the terms, conditions, and agencies 
specified in their letters of appointment, subject, however, in all cases, 
to such modifications or changes as the exigencies of the service may 
from time to time require, in the judgment of the undersigned. 

With respect to the employment of Capt. Russell, after the construc- 
tion, equipment, and outfit of the several snag-boats shall have been 
completed, I deem it advisable and proper that he be assigned to the 
general direction of the operations relating to the removal oi snags and 
other obstructions fnom the channels of the Arkansas, Mississippi, and 
Missouri rivers, and that his personal attention he -directed to these 
operations, in a manner to show where, and under what circumstances, 
and during what periods or portions of the year, the operations should 
be undertaken and kept in progress. The disbursement of the public 
funds committed to his charge ; the payments for all services rendered 
on board of, or in connexion with the snag-boats ; also the rendition of 
all returns of work done, payments made on account of the snag-busi- 
ness in these rivers, and the forwarding of the same to the headquarters 
of Western River Improvements, should, moreover, receive the careful 
and very particular personal attention of Capt. Russell. 

As a substitute for his " travelling expenses," in removing from boat 
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to boat, &c., in the discharge of the duties above mentioned, I would 
suggest an allowance of five cents per mile for all distances actually 
and necessarily travelled by him in the performance of these duties. 

With respect to the continued employment of Joshua Barney, it is 
proposed to retain the several agencies assigned him, as above men- 
tioned, under his special care and direction, and to assign him such 
other duties as the exigencies of the service may from time to time re- 
quire. His attention will be directed, in due time, to the survey and 
improvement of the Rock Island rapids of the Upper Mississippi. 

With respect to the agency of Chas. A, Fuller, it will be continued 
unchanged, except in so far as relates to the performance of such inci- 
dental and extraneous duties as may be required of him, especially in 
relation to the fulfilment of other duties that have, or may hereail;er 
be assigned him in the prosecution of former duties under my direction. 

With regard to the agency of Chas. Daulton, it cannot yet be re- 

farded either as undertaken or commenced, inasmuch as no bonds 
ave yet been given, and no steps have been taken in the performance 
of the functions of his agency, so far as I have been informed on these 
topics. The subject of continuing Mr. Daulton in the agency for the 
improvement of the Illinois river, is respectfully referred to the decision 
of the Topographical Bureau and War Department. I would merely 
remark, in reference thereto, that the proper method of improvement 
obviously consists in the enlargement of channels across shoal-bars of 
frequent occurrence, by the use of one or both of the dredge-boats, and 
in the execution of surveys and soundings in advance of the dredging 
process, with the view of ascertaining the points, directions, &c., best 
adapted to the formation of the enlarged channels. These surveys can 
be made more conveniently and effectually while the dredging is in 
progress, and in the vicinity of these operations, than at any other time. 
As a compensation for an agent employed on work of this sort, I would 
suggest that $5 per day, during the time actually devoted to the service, 
wonld be sufficiently liberal. 

I take this opportunity to suggest, that in the appointment of any 
agents hereafter required for the prosecution of works relating to the 
improvement of western rivers, the compensation be limited, so as not 
to exceed $5 per day for the time actually devoted to the duties of the 
agency, 

Very respectfully, sir, your obedient servant, 

S. H. LONG, 
Lieut. Col. Top. Eng., SupU W. R. Improvements. 
Col. J. J. Abert, 

Chief Topographical Engineers, Washington. 



No. 3. 

Office Western River Improvements, 

Louisville, June 2, 1853. 
Sir: Your communications of the S9lh ultimo have been received, 
and will be complied with. 

I avail myself of the privilege therein granted, and request that I 
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may be tavored by the Topographical Bureau with a statement showing 
the condition of the appropriations and expenditures on account of 
western river improvements, at the dose of the first quarter of the current 
year, from which date I regard myself as having been intrusted with 
the direction of western river improvements. ■ 

In my report of the 25th ultimo I have endeavored to include such a 
statement, and should be glad to test its accm-acy, or otherwise, by a 
comparison with a statement of similar import from the Topographical 
Bureau, 

Very respectfully, sir, your obedient servant, 

S. H. LONG, 
Lieut. Col. Top. Eng., Sup't W. R. Improvements. 
Col. J. J. Abert, 

Chief Topographical Engineers, Washington. 



No. 4. 
Office Wesiern River Improvements, 

Louisville, June 6, 1853. 

Sir : I have received your letter of the 30th ultimo, in which the 
method of adjusting the accounts relating to western river improve- 
ments, as exhibited in my report of the 25th ultimo, seems virtually 
repudiated. 

My approval of estimates thus far, with a single exception only, has 
been predicated on some practicable method of bringing estimates 
and expenditures under the respective appropriations out of which pay- 
ments may be legally made. The method I have deemed most pru- 
dent and practicable under existing circumstances — indeed the only 
feasible method I can devise — is that set forth and explained in my re- 
port of the 25th ultimo, just before cited. Without the slightest dispo- 
sition to be fastidious in any matters relating to the question of adjust- 
ment, I wish to be informed as to the basis of adjustment that may be 
substituted for that contained in the method proposed ; for it is obvious, 
under the authority delegated to me by the rules and regulations pre- 
scribed for the government of all employed on works relating to west- 
ern river improvements, that I can approve no estimates or expendi- 
tures without special reference, either expressed or implied, to the 
specific appropriations from which they ought to be liquidated. Hence, 
in the approval of all eslimaies, &c., I regard it not only as desirable, 
but as essential, that I should know the nature and amount of every 
appropriation from which funds are to be derived, the amounts that 
have been expended out of the same, and the balances remaining un- 
drawn, in order that I may act according to law and regulation in ail 
such cases. 

By an inspection of the report, it may be seen that the expenditures 
and liabiJities incurred in the preparation of snag-boats and dredge- 
boats for the improvement of the western rivers amounted to 
$202,062 15 on the 10th of May ultimo, when nothing had actually 
been done towards the improvement of either of the rivers for which 
specific appropriations have been made. 
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The amount appropriated for the construction of snag-boats and 
dredge-boats for tne improvement of western rivers by the law ap- 
proved August'30, 1863, is $150,000. This appropriation deducted 
from the amount of expenditures and liabilities as above, leaves a bal- 
ance of $63,068 13, which must be provided for out of other appropri- 
ations. 

The question now arises, how shall the amount thus in deficit be 
distributed among other appropriations in accordance with the provi- 
sions of law ? Tnis question t have endeavored to solve in the report 
above cited, and in a manner, agreeably to the best of my judgment, 
most accordant with the facts of the case, and with the provisions of 
the laws, &c., affecting the same. 

Your instructions in reference to this case, and especially in refer- 
ence to the amounts chargeable against each of the specific appropri- 
ations specially considered in the report of the 25th ultimo, and more 
especially in reference to the items that may be charged against the 
appropriation for the construction of snag-boats and dredge-boats, (viz : 
$150,000,) are respectfully solicited. 

The sunns required by the two requisitions conditionally approved by 
me (viz : $23,000 by John W. Ryssell, esq., and $3,000 by Charles A. 
Fuller, esq.,) are much wanted at this time, and ,1 now beg leave to 
request that they may be transmitted at your earliest convenience, with 
or without the conditional approval, according as you may deem most 
advisable and proper. 

Very respectfully, sir, your obedient servant, 

S. H. LONG, 
Lt. Col. Toj?. Eng., Sup. W. R. Improvements, 

Col. J. J. Abert. 

Chief Top, Engineers, Washington, D. C. 



Office of Western River Improvements, 

Louisville, June 14, 1S53. 

Sib. : In the discharge of youj- functions as United States agent for the 
improvement of the Mississippi, Missouri, and Arkansas rivers, you are 
desired and expected to conform to the rules and regulations prescribed 
by the honorable Secretary of War, a printed copy of which is here- 
with presented for your information and guidance, and to such other 
instructions as may from lime to time be issued from this office in rela- 
tion to your proceedings in all matters pertaining to the duties of your 
appointment. 

On the completion of the works pertaining to the construction of 
snag-boats, your functions, station, &c., as a disbursing agent under 
the appropriation for that special purpose, will cease, and your agency 
wiU become general with respect to the rivers above mentioned, in- 
stead of local, as it has been while the construction of the boats was in 
progress. 

Accordingly, instead of a local office for the transaction of your oiE- 
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cial business, you are expected to hold aU your proceedings, both 
financial and supervisory, on board of the snag-boats, dividing your 
attention between them severally, as circuaistances may render expe- 
dient, except on or after the close of each quarter of the year, and the 
liquidation of accounts payable thereafter, when jou are expected to 
repair to headquarters of Western River Improvements, at Louisville, 
and make due and full returns of your official proceedings, and of all 
operations performed by the boats under your direction during the 
previous quarter, A room has been provided for your official accom- 
modation at said headquarters whenever occasion for its occupancy by 
you may be presented. 

The ordinary duties required of you are of the following import: 

1 . A general supervision of all operations performed by the snag- 
boats on the rivers included within your special agency. 

2. The order in which the rivers shall be operated upon, and the 
force, both of men and boats, with which the operations are to be 
efiected, due regard being had to high and bw-water stages, and to 
healthfulness or otherwise of the seasons for operation, 

3. The points or localities at which the removal of snags, logs, &c., 
the telling of impending trees, the blasting of stumps, &c., are most 
needed in order to obviate the dangers and promote the safety of 
navigation. 

4. The procuring and forwarding to the boats all periodical supplies 
of provisions, and all other necessaries for the comfortable and health- 
fill subsistence of the officers and crews of the boats, 

5. The selection of points or positions at which injuries to either of 
the boats may most readily and economically be repaired. Also, the 
selection of harbors at which the boats may be laid by on any other 
occasion. 

6. A general supervision and inspection of the boats, and all articles 
of public property pertaining thereto, and the adoption of measures 
conducive to their preservation, protection, and safe-keeping, 

7. Investigations and inquiries in relation to the method of adminis- 
tering the affairs of each boat, and to the police regulations observed 
and maintained on board thereof, and especially in regard to the main- 
tenance of industry, sobriety, good-fellowship, and total abstinence 
from profanity, vulgarity, inebriety, intoxication, and all other impro- 
prieties, inconsistent with the rules of the service. 

8. A careful supervision of the manner in which tlie superintendent's 
clerk performs the various duties assigned him, agreeably to item 4th 
of the preliminary regulations, with a view not only to the accuracy of 
the minutes, accounts, journal, &c., kept by him, but to the uniformity 
or similarity of the method of transacting such business on the part of 
all serving as clerks on board of the several snag-boats. 

9. In the performance of the duties above considered, you are ex- 
pected to avail yourself of t!ie counsel, advice and concurrence of the 
captains of the several snag-boats, individually or collectively, as may 
be found most convenient. 

10. The specied duties to which your attention is directed are exhib- 
ited briefly in the following list: 

11. The preparation of a summary statement, showing the cost of 
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each snag-boa,f constructed under your direction, including hulls, 
engines, and all fixtures and attachments connected therewith. 

12. The preparation of an inventory, showing in detail all articles of 
equipment, and the cost thereof, respectively, for each snag-boat; it 
being understood that all detached or movable articles, such as anchors, 
cables, purchase- chains, blocks, coils of rigging, and other tackle, 
smith's tools, saws, axes, augers, &c., &c., &c,, are to he regarded as 
articles of equipment. 

13. The preparation of a similar inventory, showing in detail all ar- 
ticles of outfit, and their cost respectively for each snag-boat ; it being 
understood that cooking-stoves, kitchen-furniture of all kinds, tables, 
chairs, table-linen, towels, provisions of all kinds, lamps, lanterns, and 
oil for all purposes, assorted medicines, and medical instructions, per 
lot, &c., &c., are to be included. 

14. Official returns under these several heads — viz : first, a summary 
return of the cost of each snag-boat; second, an inventory containing 
the designation and cost of each item of equipment; third, an in- 
ventory, setting forth the designation and cost of each item of outfit — 
are expected to be prepared and rendered prior to the commencement 
of river operations with the aid of the snag-boats. These returns to 
be prepared and rendered for each boat, viz : three returns for each 
boat. 

N, B. — The return for snag-boat No. 5, so far as relates to its con- 
struction and equipment, is expected from your hand ; but in so far els 
relates to its outfit, the return is expected of C. A. Fuller, esq. 

15. Monthly statements or estimates, on or about the first of every 
mouth, showing as nearly as practicable the amount expended during 
the preceding month, the amount required for the current month, and 
the unexpended balance on hand at the date first mentioned, viz : the 
first of the month ; together with a requisition for the amount required 
for the current month. A statement of this character is desired monthly 
from each boat, and in its preparation you will avail yourself of the 
aid of the superintendent's and boat's clerk. 

N. B, — From these returns, when received at this office, an abstract 
will be prepared, under the direction of the superintendent, in which a 
suitable distribution will be made with reference to the specific 
appropriations from which the sums required may be drawn, 

16. In conformity to the instructions of the Hon. Secretary of "War, 
(see item 7th of the preliminary regulations,) payments for services, 
&c., are to be made quarterly, by pay-rolls, vouchers, &c., as usual, 
(see paragraph 17th, and its subdivisions 1 to 12, regulations corps 
topographical engineers,) in the preparation of which you will be aided, 
as before, by the superintendent s clerk. 

N. B. — All the accounts, Sec, contemplated in this as well as the 
preceding items of these instructions, will be addressed to the superin- 
tendent of western river improvements, and forwarded by mail to this 
office for examination and approval, to be disposed of according to 
circumstances. 

17. "The quarterly returns of instruments, tools, machines, and 
other public property," reqaired by regulations, (see printed regulations, 
paragraph 14, p. 12,) will be made to and through this office ; and all 
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articles worn out, damaged, lost, or otherwise injured or destroyed, 
will be noted in a separate column of the return provided for that 
purpose, and headed "remarks." 

18. Blank forms for enrolment, time-rolis, pay-rolls, vouchers, ab- 
stracts and accounts-current, certificates, log-books, monthly returns of 
work done, diet returns, &c,, &c., will be fiirnished from this office, 
on your requisition therefor,, and will be appropriately filled and duly 
forwarded to this office, under your special direction, and as nearly as 
practicable and expedient in accordance with models prepared. 

19. The articles of enrolment having been duly signed by the 
officers and others constituting the crew of each boat, and the same 
having been duly verified by the captain of the boat, and approved by 
yourself as United States agent, a copy of the same will be transmitted 
to this office as soon thereafter as practicable. 

20. In all your fiscal transactions, you will bo held accountable, 
through this office and the Topographical Bureau at Washington, to 
the United States Treasury Department, as heretofore, and are expected 
to conform to the instructions heretofore given you in relation to such 
transactions. 

21. The performance of the duties explained as above will require 
fi^equent journeys from river to river, and from boat to boat; also 
various other journeys proper to be made, for the purpose of determin- 
ing the localities at which the operations of the boats are most needed. 
All such journeys as you may deem expedient and proper for these 
purposes will be performed by you, ana the travelling expenses in- 
curred thereon will be allowed on vouchers duly executed. 

22. In your capacity of United States agent for the improvement of 
the Mississippi, Missouri, and Arkansas rivers, you are also regarded 
as an agent and assistant to the superintendent of western river im- 
provements, and aie accordingly authorized to exercise a general 
supervision and control over all snag-boats operating on said rivers, the 
special command of each boat in the prosecution of the snag business, 
and of the officers and crew attached to the same, being reserved and 
confided to the captain of the boat, who is entitled to the exercise of 
all the pnvileges and authority vested in him, agreeably to items 5th 
and 6th of the preliminary regulations. 

23. Additional instructions will be issued, from time to time, from 
tliis office, as occasions may require, in answer to suggestions or in- 
quiries coming from you, or from other sources. 

24. All official communications from yourself, or others employed in 
the service, are expected to be forwarded by mail to this office. 

Very respectfully, sir, your obedient servant, 

S. H. I-ONG, 
Lieut. Col, Top. Eiig., SupH W. R. Improvements. 
J. W. Russell, Esq., 

U. S. Agent for Improvement of Mississippi, 

Missouri, and Arkansas rivers, Louisville, Ki/, 
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No. 5. 

Office Western River Improvements, 

Louisville, June 17, 1853. 
Sir : Your instructions relating to the improvenaent of the harbor, 
&c., at Marietta, Ohio, and the memorials and other papers accompa- 
nying the same, have been received. 

The objects contemplated therein have, unquestionably, a high claim 
to consideration, in connexion with other matters relating to the im- 
provement of the western rivers ; but, in my opinion, as also in that of 
the United States agent for the Ohio river, they are of a local rather 
than a general bearing, and should be provided for by a special appro- 
priation "for the improvement of the harbor of Marietta." 

With the view of determining the nature, extent, and probable cost 
of the works required at that place, I would projwse that suitable sur- 
veys, soundings, and delineations be made by the United States agent, 
for the purpose of obtaining the requisite intbrmation on these several 
points, as early aa practicable, (consistently with other duties required 
of him;) the results of which will be forwarded in due time, and form 
the basis of an estimate for the improvement in question, to be sub- 
mitted to Congress for their action at the next session. 

The views of the agent, Charles A. Fuller, esq., in relation to the 
improvement under consideration, are exhibited in the accompanying 
report of that officer.' 

Very respectfully, sir, your obedient servant, 

S. H. LONG, 
Lieut. Col. Top. Eng., Sup't W. R. Imyrovements. 
Col. J. J. Abbet, 

Chief Top. Engineers, Washington, D. C. 



Office Ohio River Improvements, 

Louisville, Ju?te 17, 1853. 

Sir : My attention having been called lo a memorial of the citizens 
of Marietta, Ohio, in reference to the improvement of the Ohio river at 
that locality, I would respectfully take leave to make a few remarks 
thereon, with a view of giving whatever information I may possess in 
reference to this matter. 

The surveys at and near Marietta were made by myself, (under the 
direction of Captain John Sanders, U. S. engineers,) in the summer of 
1838, and at a stage of water unprecedentedly low. 

The Ohio river is divided, by Marietta island, into two channels, of 
about four miles each in length. The Virginia channel has been con- 
sidered the most favorable for low-water navigation ; having, at the 
date of the survey in question, not less than eighteen inches water, 
while the greatest depth in the Ohio channel, opposite Marietta, was 
nine inches ; thus cutting off the town of Marietta at low water, and 
rendering it obligatory on the wharf-master to remove his wharf-boat 
to the foot of the island, and contiguous to the Virginia cliannel. 
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Ill order to render Marietta accessible during the lowest water, Cap- 
tain Sanders recommended the construction of a dam, about 3,000 feet in 
length, at the head of the island, and across the Virginia chute, together 
with a jettee at the foot of the island, of about the same length. By 
throwing all the water at a six-teet stage and under down the Ohio 
channel, and confining it at the foot by means of the jettee, and, in con- 
nexion therewith, dredging the bar at the mouth of Duck creek, one 
and a half mile above, and removing the logs and snags which con- 
stantly accumulate thereat, it was supposed the navigation might be 
kept up at this locality during the low-water season. Owing to the 
limited appropriations, however, no dam was built at the head, and but 
a small amount expended at the foot. 

I have always considered this method of improvement as decidedly 
local in its character ; having for its principal object the improvement 
of the harbor of Marietta. Were the interests of the town of Marietta 
not considered, the plan undoubtedly would be the construction of a 
dam across the Ohio channel, at the head of the island, together with 
slight dredging across the narrow gravel-bar in the Virginia chute, and 
on which there was found, at the lowest stage, eighteen inches water. 
This channel, thus opened, would be shorter and wider ; and the logs, 
snags, &c., thrown out by Duck creek would be avoided. 

In conclusion, I would state, that there are no funds at my disposal 
applicable to the improvement of the harbor of Marietta, without ex- 
press authority to apply them to that object. 

Respcctfullv, sir, your obedient servant, 

CHARLES A. FULLER, 
U. S. Agent and Engineer 0. R. Improvements. 

Lieut. Coh S. H. Long, 

Superintendent W. R. Improvements, Louisville, Ky. 



Ofpice Westekn RiVEH Impbovements, 

Louisville, June 30, 1853. 

Sib : I have received your letter of the 14th instant, with other com- 
munications of the same date, viz : one in answer to requisitions of John 
W. Russell, esq., as approved by me, and another in answer to requisi- 
tions of Charles A. Fuller, esq., otherwise approved. 

In the letter you state that " if he (C. A. Fuller)" has received a boat 
which has been partially paid for out of the appropriation under Capt. 
Russell, he should refund to Captain Russell the amount paid by the 
latter, then the boat will stand in his accounts as procured exclusively 
out of the appropriation for the benefit of which it is to be used." 

I feel constraiDed to question the legality of the construction thus 
given, inasmuch as it seems to be in conflict with express enactments 
of Congress in reference to appropriations, and take leave to offer a few 
brief remarks showing the reasons of my objections to the construction. 

The appropriation for the construction and repair of snag-boats, 
dredge-boats, discharging-scows, machiner;', (machine-boats?) to be 
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used on the Mississippi, Ohio, Missouri, Arkansas, and oilier western 
rivers, was $150,000. 

The boats constructed consist of five twin snag-boats, viz : four 
drawing about four feet each, and one drawing two and a half feet; 
two dredge-boats and eight scows, with yawls, &c. No machine-boats 
have been constructed. 

The twin snag-boat drawing two and a half feet was designed spe- 
cially for the Arkansas river, and is better adapted ibr service in that 
river than anywhere else, being too light and inefficient for successful 
operation in either of the other rivers. 

This boat has been transferred to Charles A. Fuller, esq., for service 
in the Ohio river, for which it is not sufficiently powerful and capacious. 
By this transfer the snag flotilla is left destitute of any craft properly 
adapted to work in the shoal, narrow, and tortuous channels of the 
Arkansas. 

The cost of the snag-boats, dredge-boats, &c., above mentioned, in- 
clusive of outlays and liabilities, on the 10th of May ultimo, as per 
schedules submitted in my report of the 25th of the same month, was 
$203,062 15, which has exceeded the appropriation for the construction 
and repairs of snag-boats, &c., by $52,062 15. 

The mode of distributing this excess among the appropriations from 
which the whole has been drawn, has been set forth, and, as I be- 
lieve, clearly explained in my report of the 26th May, above cited, and 
is, in my opinion, the only way in which it can legitimately be accounted 
for. 

The appropriation for construction, &c., (viz: $150,000,) was, in 
my opinion, designed to cover all costs for purposes of construction, as 
well for the Ohio river as for the Mississippi, Missouri, and Arkansas 
rivers. In my report of the 25th May, I regarded it in this light, and 
accordingly assessed all expenditures that had been then incurred 
under their appropriate heads of appropriation, viz : under the heads 
of construction and repairs, (the repairs being those required by the 
old engines of the Hercules, Samson, and Sevier,) of equipments, (in- 
including all fixtures and attachments of the boats,) and of the outfit, 
(including tackle, tools, provisions, &c.,) for the several snag-boats, 
dredge-boats, and scows. 

The arrangements and distributions under these heads, as exhibited 
under the same in the schedules accompanying my report of the 25th 
May, are deemed the most equitable ana appropriate that can be made 
under existing circumstances, and under the provisions of law affecting 
the case. 

In this connexion I take leave to signify the opinion I have enter- 
tained, and still entertain, as to the number and character of the boats 
required under existing appropriations for western river improvements, 
which is as follows, viz : 

2 large twin-hull snag-boats, similar to the Hercules ; 

2 light-draught single-hull snag"- boats, similar to the Dragon; 

2 machine-boats, similaj to those iheretolbre in use ; 

3 dredge-boats, such as are now ready, or nearly so, for service; 
8 mud-scows, similar to those now being constructed. 
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These several boats might have been constructed, to a certainty, at 
the following prices, viz: 

2 twin snag-boats, at $30,000 each $60,000 

2 light-draught single-hull snag-boats, at $14,000 each. . , 28,000 

2 machine-boats, at $1,500 ear.h 3,000 

2 dredge-boats, at $18,000 each 36,000 

8 mud-scows, at $600 each 4,800 

Unexpended balance, reserved for repairs, &c 18,200 

Amount of appropriation 150,000 

The small twin snag-boat now in charge of C. A. Fuller, esq., is 
not well adapted to the operations required in the Ohio river, but is far 
more applicable to those required in the Arkansas, and at remote 
points up the Missouri river. 

The width and heavy draught of the other snag-boats render them 
unfit for successful operations in the Arkansas, especially in low stages 
of the river. 

The craft best adapted to the removal of snags. Sec, for the Arkan- 
sas, would, in my opinion, consist of one or more light-draught snag- 
boats, with single hulls, and one or more machine-boats that could be 
towed Irom place to place by the light-draught snag-boats. 

The foregoing is a compend of the reasons of my objections to the 
liquidation of any payments for the construction of boats out of appro- 
priations specifically made for the improvement of the rivers in ques- 
tion. 

It is believed that the reasons and explanations exhibited in this and 
other papers heretofore submitted in reference to the same subject, will 
convince the honorable Secretary of War, yourself, and the accounting 
officers of the Treasury Department, that the mode of adjusting the 
accounts relating to western river improvements, recommended in this 
and former communications, and especially in my report of the 85lb 
May last, is the best that can be adopted in the case now before us. 

Ilespcctfuliy submitted ; 

S. H. LONG, 
Lieut. Col. Top. Engs., Supt. W. R. iminovemenU. 

Col. J. J. Abekt, 

Chief Toj). Engs., Washington, D. C. 



No. 7. 

Office Western River Improvements, 

Lomnilk, July 15, 1853. 
Sir: On my airival this morning, after a tour of official reconnois- 
sance and inspection, via the Ohio, Mississippi, and Illinois rivers, the 
upper rapids of the Mississippi, Dubuque, mouth ot the Illinois, Lasalle, 
ana Chicago, I had the honor to receive, at this office, sundry com- 
munications from the Topographical Bureau, and other official sources. 
Among the communications received, your instructions of the 27th 
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ultimo seem to claim an earlier attention than any other yet perused, 
and I accordingly take leave to submit the following brief reply : 

Certain exceptions have been taken by the honorable Secretary of 
War to my views as set forth in my report of May 30, 1853, which 
are of the following import, viz : that the appointment of John W. 
Russell, esq., aa United States agent for the construction of snag-boats, 
and for the removal of snags from the Mississippi, Missouri, and 
Arkansas rivers, is to be regarded as having been superseded on my 
assignment to the superintendency of western river improvements, ex- 
cept in so far as relates to the construction of snag-boats commenced 
and nearly completed under the agency of that gentleman, which may 
be continued until the preparation of said boats for service shall have 
been completed, should the undersigned deem such continuance desir- 
able. 

In reference to this condition, I take leave to remark, that all measures 
aflecling the details of construction having been adopted and carried 
into effect under the sole agency of John W. Itussell, esq,, I deem it 
expedient, as well as desirable, that he be retained in his agency of 
construction, &c., till all liabilities and expenditures incurred on that 
account, as also on account of equipments and outfit, under his direction, 
be settled and finally cancelled ; in order to the accomplishment of 
which, the period of his agency must necessarily be extended to some 
future date, probably not exceeding four to six weeks hence. 

In regard to the agency (or removing snags from the rivers above 
mentioned, that of Captain Russell being dispensed with, I take leave 
to suggest that some individual of ability and integrity, well versed in 
river business, skilful as an accountant, and reliable as a disbursing 
officer, be appointed to the agency vacated as above, should such an 
appointment meet the approbation of the War Department and Topo- 
graphical Bureau. 

Your instructions ot' the same date apprize me also of the revocation 
of the appointment of Charles Dauiton, esq., and of the recommenda- 
tion of a suitable disbursing agent to fill the vacancy thus occasioned. 

The testimonials in favor of Geo. A. Dunlap, esq., are strong in his 
favor, and, to the best of my knowledge, deservedly so. On my late 
tour, I acquired some knowledge of his character and qualifications as 
a financier and man of business, but have never been apprized of his 
skill and experience as an engineer. With the aid of an experienced 
hydrographer and manager ot river operations, I have no doubt of his 
ability to perform the duties of agent for the improvement of the Illinois 
river to advantage. 

Mr. Daulton, in his capacity as agent, and preliminary to entering 
upon the acdve duties of his agency, had made arrangements to em- 
ploy Maj. Geo. W.Long, of Alton, Illinois, formerly of the United States 
army, to aid him in the field operations, river work, &c., pertaining to 
the same. Similar arrangements may no doubt be made with the same 
individual for his co-operation with Mr. Dunlap. Major L. has for- 
warded credentials signed by gentlemen of high standing, and com- 
mending him to the agency in question, but, in the event of his failing 
in the application which he has made to the honorable Secretary, would 
no doubt be gratified with the appointment of engineer in charge of the 
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field-work irntler the agency of Mr. Dunlap, with a compensation not 
exceeding $5 per day, during the time actually employed. 

I take occasion to observe that the Illinois river is now at a proper 
stage to commence the surveys, defining its hydrographic limits and 
depths, and indicating the shoals at which improvements are needful. 
An eariy commencement of the surveys is desirable, in order to have 
the shoals suitably demarked prior to tlie dredging of the channels, 
which may probably be commenced abont the middle of September 
next, or as early thereafter as one or both of the dredge-boats now in 
the service of western river improvements can be spared for that pur- 
pose. 

Very respectfully, air, your obedient servant, 

S. H. LONG, 
Lt. Col, Top, Engs,, Swpt. W. It. Improvements, 
Col. .T. J. Aeert, 

Chief Top. Engs., Washington, D. C, 



No. 8. 

Office Western River Improvements, 

Louisville, July 18, 1853. 

Sib: I have the honor to report, briefly and compendiously, the 
results of my observations and inquiries made on a late tour of exam- 
inations and inspections in the discharge of my official duties, and in 
accordance with your instructions of the S7th April last — the journeys 
having been performed between the Slst of June last and the IStli of 
the current month. 

The tour of examination, &c., embraced the Ohio, below the falls; 
the Mississippi, from the mouth of the Ohio upwards to Dubuque ; the 
Illinois, from its mouth to the head of its natural navigation ; and the 
country thence by way of Chicago, Upper Sandusky, and Cincinnati, 
together with the Ohio river between Cincinnati and Louisville. 

At the date of my departure, (June 22,) the snag-boats, in charge of 
Captain RusseJl, were nearly ready for service, lying in port near the 
city, but could, not be conveyed down the river, by reason of the low 
stage of the water then prevailing in the Ohio. 

The depths on the more difficult bars between Louisville and the 
mouth of the Ohio, varied from three to three and a, half feet ; whereas 
the draught of the snag-boats, when in trim for service, is about four feet. 

The navigation of the Ohio below the falls is not only obstructed 
in low water by numerous sand-bars, but by many snags and sunken 
logs, which render the navigation in a low stage quite hazardous. The 
dry bars were, moreover, infested with logs and prostrate trees, all of 
which require removal, and were intended to be operated upon as soon 
as the snag-boats could be got ready for service. 

The Mississippi was at a medial stage, too high for observing the 
snags, &c., in the way of low-water navigation. That portion of this 
river situated between Cairo and the mouth of the Missouri is reputed 
to abound in snags, &c., which can only be discovered and operated 
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upon in a stage of water much lower than that existing at the lime of 
my late examination. 

The upper Mississippi, at the same time, was swollen to a depth of six 
to nine feet ahove extreme low water. Impediments to its navigation, 
in the shape of snags, sunken logs, &c., are seldom to be met with. Its 
low-water channels afford a depth sufficient to admit of boats drawing 
nearly three feet to pass freely in the principal channels, except at the 
rocky bars that exist at the Des Moines and Rock Island rapids, at both 
of which, and especially at the former, the channels are exceedingly 
crooked, and in places very narrow and winding. The low-water 
depths on the shoalest reels do not exceed eighteen inches, and the 
width of the channels does not exceed forty lo fifty feel. The stage of 
the river at the lime of observation was too elevated to admit of any 
measurements by which the width and depth of the low-water channels 
could be determined. 

Agreeably to instructions previously given, I found Lieutenant G, K. 
Warren, with the concurrence of J. Barney, esq,, and Major Floyd, 
engaged in the survey of the Rock Island rapids, or rather in prelimi- 
nary surveys on shore, for the purpose of establishing stations to which 
tri angulations for determining the widths of the river at various points, 
and for designating the positions of the channels where improvements 
are required. 

The sand-bars of the upper Mississippi, traversed by low-water 
chsmnels, admit the passage of boats drawing three feet in ordinary 
low stages of the river. Hence it may be inferred that the depth of the 
channels through the rapids, in corresponding stages, need not exceed 
three and a half or four feet, which last will be the depth to which the 
channels wiU be opened, unless otherwise ordered — the width, as be- 
fore contemplated, being two hundred feet. 

The rocks constituting the bed of the river at both rapids, being, for 
the most part, a loose, slaty, or schistose limestone, unfavorable for blast- 
ing, will prove more difficult of reduction and removal than hitherto 
supposed, especially as the work of blasting must, in all cases, be 
effected beneath the surface of the water. 

At the hEU-bor of Dubuque the process of dredging was resumed, un- 
der the direction of J. Barney, esq., on the first day of July instant. 
Disappointments, unavoidable in the preparation of the requisite mud- 
scows, rendered an earher commencement impracticable. 

With respect to the method of improvement adopted by J. Barney, 
esq., with the view of connecting the harbor with the main navigable 
channel of the river, the reasons have not been fully explained to me ; but 
as it has no doubt received the approbation of the Topographical Bu- 
reau, no question of its propriety will here be raised. 

The work of dredging wili no doubt occupy the entire period from 
the 1st July to the 1st, possibly to the 16th, September next, after 
which the dredge-boat is expected to be employed on the improvement 
of the Illinois river. 

The Illinois river has an extent of natural navigation of two hundred 
and forty-four miles from its mouth to La Salle, and had its navigation 
obstructed in low water, by shoals or bars of greater or less extent, at 
no less than thirty-three points. The low-water depth at the several 
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bars varies from twelve to thirty inches, while the channels or basins 
between the bars are said to aflbrd a constant depth of three feet in the 
lowest stage. The aggregate distance through which the channel 
requhes widening and deeping, does not probably exceed eight or nine 
miles. A channel three feet deep and two hundred feet wide, to be 
opened across the several bars, is deemed the best improvement of 
which the river is susceptible. 

I have employed George W. Long, esq,, formerly of the United 
States army, lo perform a reconnoissance of the river, at a compensa- 
tion of $5 per day, and travellbg allowance, for the time actually em- 
ployed, and to report thereon as early as practicable. 

On the receipt of his report I shall probably be able to take mea- 
sures for the speedy commencement of preliminary surveys and demar- 
cations of a character to show the curvatures and area of the low-water 
surface of the river, and designate the positions at which improvements 
win be required. 

The Ohio river between Cincinnati and Louisville has been ope- 
rated upon by the small snag-boat No. 5, (the Terror,) during the 
months of May and June, and to the present time. Numerous impedi- 
ments to its safe navigation, consisting of \vrecks, snags, sunken logs, 
impending trees, &c., have been removed, and the facility of its navi- 
gation greatly improved. 

I regret to inform you that the continued low stage of the Ohio has 
rendered it impracticable for the snag flotilla to descend to the mouth 
of the river, and commence operations in the removal of obstructions 
from the Mississippi, Missouri, and Arkansas rivers. 

Very respectfully, sir, your obedient servant, 

S, H. LONG, 
Lieut. Col. Top. Engs., Snpt. W. R. Improvemmts. 

Col. J, J. Abert, 

Chief Topographical Engineers, Washington. 



No. 9. 

Office Western River Improvements, 

Louisville, August I, 1853. 

Sir: I have the honor to report, that on Friday, the 29ih ultimo, the 
snag-boats Nos. 1, 9, 3, and 4, took their departure for the Mississippi, 
under orders to operate as follows, viz : Nos. 1 and 3 on the Missouri, 
and Nos. 2 and 4 on the Arkansas river, 

The late rise of the Ohio was deemed by ihc captains of the boats, 
and by all others consulted, sufficient for the passage of the boats 
across all the shoals of the Ohio below the falls. 

The water on the falls was not sufficiently high to admit of the pas- 
sage of snag-boat No. 5, (the Terror.) In consequence, this boat is 
unavoidably detained above the falls till a more considerable freshet 
eh^U occur. Availing myself of this detention, the boat at the same 
tiiiie being prevented by low water from operating on the Ohio above, 
I propose to make such alterations in the construction of the boat as 
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are deemed advisable, in order to fit her for service on the Arkansas 
and Missouri rivers. 

Very respectfully, sir, your obedient servant, 

S. H. LONG, 
Lt. Col. Top. Engs., Supt. W. R, Improvements, 
Col. J. J. Abert, 

Chief Topogra'pkical Engineers, Washington. 



Office Western Rtver Improvements, 

Louisville, August 1, 1853. 

Sir: On Saturday, the 30th ultimo, I embraced the earliest oppor- 
tunity presented for an examination of the light-draught twin snag- 
boat No. 5, (theTerror,)constructedunder the direction of Captain John 
W. Russell, and now for service on the Ohio, but originally designed 
for operations on the Arkansas river, 

1 find the boat deficient in the following respects : Her capacity for 
generating steam is barely adequate to a continuous speed of about five 
miles per hour through the water; her butting beam is too slender for 
safety and efficiency in loosening snags, planters, &c., by butting; her 
outside knuckles dip too deep in the water, and require strong transom 
stays of iron to raise them; her fastenings for the engines are too weak 
ani unsubstantial; her rollers are too heavy, and are not deemed ne- 
cessary to the operation of the boat: they should be removed, and an 
inclined platform should be substituted. Various other alterations of 
less moment are desirable, in order to render the boat properly ser- 
viceable either on the Arkansas or Missouri rivers. I have previously 
reported this boat as not properly adapted to service in the Ohio river, 

The boat being detained at this time above the falls, and rendered 
inoperative by reason of the low stage of the river, I deem it advisable, 
under such circumstances, and with the view of remedying the defi- 
ciencies as far as practicable, to commence the contemplated altera- 
tions without delay, and, if possible, to have the boat in a proper con- 
dition for service on the occurrence of a rise in the river sufficient to 
carry the boat across the falls. Captain Dillinghacn, the captain of the 
boat, fcan be employed to advantage in superintending the alterations. 
Very respectfully, sir, your obedient servant, 

S. H. LONG, 
Lc. Col. Top. Engs., Supt. W.'R. Improvements. 

Col. J. J. Abert, 

Chief Topographical Engineers, Washington. 
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No. 11. 

Office Western River Impsovements, 

LouisviUe, September 3, 1853. 

Sir : I have the honor to enclose herewith the accounts of J. W. 
Russell, esq., United States agent, for the second quarter of 1853, 
which on examination appear to be generally correct and in due form, 
with the following considerable exceptions, viz: 

In voucher No. 4 of my official accounts, under the head of west- 
ern river improvements, for the second quarter of 1853, a compensa- 
tion at the rate of 81,200 per year from the 10th of May to the 30th 
of June, amounting to $170, has been introduced as an allowance to 
Mr. Tilfbrd for his services as clerk, which is in accordance with rny 
agreement with him. 

In voucher No. 11 of Captain Russell's accounts, herewith, under 
the head of improvement of the Mississippi in the same quarter, 
(second quarter of 1853) a compensation at the rate o? $1,000 per 
year, viz: $850, has been introduced in favor of Mr. Tilford Jbr his 
services as clerk to J. W. Russell, for the whole of the same quarter 
{second quarter of 1853.) 

The latter compensation seems to be claimed by Mr. Tilford on the 
score of his having performed the services last mentioned out of office 
hours. 

Deeming this charge in part if not wholly inadmissible, I take leave 
to submit the question to tlie decision of the Topographical Bureau, 
while at the same time I am ready to admit that the services of Mr. 
Tilford have been in a hi^h degree arduous. 

The objects of expenditure in other respects seem legitimate and 
proper; and as they relate for the most part to matters over which I 
could have no control, 1 submit the accounts with but a siagle addi- 
tional comment. 

Captain Russell's personal charges for services during the entire 
quarter are approved by me, by reason that his services as a^cntwere 
not only regarded as desirable, but altogether indispensable in the set- 
tlement of accounts relating to all works and operations committed to 
his charge, especially in so far as they related lo outstanding claims on 
account of the construction, equipment, andoutfit of the snag-boats. It is 
obvious that such claims could not properly be settled by me, inasmuch 
as 1 could not be expected to have an adequate knowledge of the de- 
tails upon which they were based. 

Accordingly, I deemed it prudent and proper to retain Captain Rus- 
sell in the capacity of agent to the end of the quarter. 

Respectfully, sir, your obedient servant, 

S. H. LONG, 
Lt. Col, Top. Engs., Siipt. W. It. Improvements, 

Col. J. J. Abekt, 

Chief Tojiograpkicnl Evgineers, fVashivglon, 
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Louisville, October 9, 1853. 
Dear Sir: 1- Assome difficulty hasarisenaboutthefinalsettlemen'^ 
of my accounts with Colonel Long, I beg leave to trouble you with a 
brief statement. The amonat in controversy is not much, but as I am 
ambitions to stand well in your estimation, I trust that you will pardon 
me for now troubling you. You informed me last spring that Colonel 
Long had been appomted superintendeut of western river improve- 
ments, and that thereafter I was to make my reports through him. I 
was continued by Colonel Long in the discharge of the same general 
duties, and without any change of salary ; when, about the 15th of July 
last, I was informed by him that the Secretary of War was under the 
impression that I was superseded as U. S. agent, by his appointment 
as superintendent; and that unless my sei-vices were absolutely necessary, 
they would be dispensed with. Colonel Long remarked that he deeply 
regretted that he should lose my services, but that in the then condi- 
tion of the business, they wire absolutely necessary, and that t must go 
on and attend to the business aa theretofore. 

2. About the 31st of July, Colonel Long made out a requisition of 
articles which he deemed necessary to complete the outfit and equip- 
ment of the boats, and directed me to purchase and have them on 
board of each boat within four days. These purchases and the out- 
standing liabilities, including salaries of officers and wages of hands, 
announted to a sum in the aggregate over $18,000. I made the pur- 
chases according to his orders, creating accounts, many of them for 
small sums, and scattered over New Albany, Portland, and Louisville. 
Some of these accounts embraced four or five pages ; all of them, of 
course, had to be divided jrro rata and made out in duplicate for each 
river. 

3. On the 29th of July the boats departed, and I was then informed 
by Colonel Long that I should make out all the accounts and present 
them to him by the first of September, as he had his report to make up 
at that time. He slated that if I did not receive the money on my 
requisition of the 93d of June, he had himself made a requisition, and 
would furnish me with means to liquidate all claims against the govern- 
ment. 

4. Colonel Long then informed me that he intended making me his 
assistant superintendent, and proceeded to define the services which 
he would expect me to perform, viz ; to pay the officers and crew of 
each snag-boat every quarter ; to furnish provisions, and money to pur- 
chase fuel, and to direct the general movements of the boats ; and that 
he would allow me a clerk at fifty dollars per month, and desired me 
to look out for some suitable person for that office. I still continued 
to discharge all the duties of the office of agent, but when I should 
commence to act as his assistant superintendent my pay should be five 
dollars per day, 

5. Early in the month of August the Northern Bank of Kentucky 
made an offer to Thomas D. Tilford, (who was the clerk of Colonel 
Long, and mine also.) of a clerkship in the bank, with a salary of 
several hundred dollars more than he was then getting, and with the 
promise of nn increase on the first of January next, an offer which Mr. 
Tilfbrd felt it incumbent on him to accept. As soon as Mr. Tilford Jn- 
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formed Colonel Long of this, lie seemed to regret it most deeply, and 
expostulated against it in the most vehement manner. I regretted 
deeply myself the loss of Mr. Tilford, who was a most admirable clerk, 
and the more so as lam impressed with the belief that Colonel Long enter- 
tains the suspicion that I had something to do in obtaining this appoint- 
ment for Mr. Tilford. T had nothing to do with it ; at all events, from 
this time Colonel Long's whoie conduct towards me was changed. He 
then, for the first time, told me that I coqld not be continued in any capa- 
city in the employment of the government, and intimated that it was by 
the direction of the Secretary of War, or in accordance with his wishes. 
I asked him to discharge me m writing, and say that it was by the direc- 
tion of the Secretary. This he refused to do, and I continued in the 
service as heretofore, by his express direction. 

6. On the 7th of September one set of accounts was handed over to 
Colonel Long ; and, for the first lime, he refused to allow me clerk- 
hire, although he had agreed, when Mr. Tilford became his clerk, that 
he should receive pay as my clerk also, provided he worked eight 
hours per day in his office ; and you will see by my accounts of the 
30th June, that Tilford received pay for both offices. Colonel Long 
then also for the first time refused my office rent, after having positively 
directed ine to keep my office where it was, and there to close up the 
business. 

7. I think that I am entitled to what I actually paid for clerk hire,, 
and which Colonel Long knows I paid, and what I actually paid for 
office rent, and to my regular salary of 12,500, until my connexion 
with the government ceased. I was finally discharged by the Secre- 
tary of War, by letter of the 13th September, which I received on the 
19th of the same month. 

8. I have felt it due to myself to make this statement, and am en- 
tirely willing that you shall settle the whole matter. There is a bal- 
ance in my hands of $297 56, and the government is indebted to me 
for the balance of my salary, office rent, and clerk hire, all of which has 
been made out and presented to Colonel Long, and is now in his office. 

I have the honor to be, very respectfully, your obedient servant, 

JOHN W. RUSSELL. 
Col. J. J, Abert. 



Office Westerx River Improvements, 

Louisville, Deceml/er 1, 1853. 

Sir: A detailed reply to your instructions of the 15th October last, 
and to the communication of Captain Russell of the 9th of the same 
month, therewitli enclosed, has been unavoidably postponed to the 
present day, lor want of sufficient leisure to examine the records of this 
office, in quest of documentary testimony relating to the same. 

The communication above mentioned was evidently prepared by 
Thos. D. Tilford, formerly a clerk of this office, and subsequently the 
reputed clerk of Captain Russell, and embraces a motley combination 
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of fabulous and anachronistic statements, of a character to give errone- 
ous impressions with respect to the true state of affairs therein dLscussed. 
For the purpose of exhibiting the circumstances therein treated of in 
their true hght, I have divided the letter into a series of distinct para^ 
graphs, numbered from 1 to 8, and shall endeavor to liirnish a reply to 
eacn, in the foJIowing order, viz: 

Paragraph No, 1 . 

The difficulty in the settlement of Captain Russell's accounts, con- 
sists in the withholding of certain allowances to which he thinks himself 
and his clerk entitled ; the allowances beiilg of the following import, 
vizt 
1. Allowance to Captain Russell for office rent from July 1 to 

August 31, 1853,2 months, at $10 $20 00 

S. Allowance to Thos. D. Tilford, for extra clerk hire, from 

May 10 to June 30, 1^ month, at $83 33^ 141 65 

Allowance to Thos. D. Tilford, for extra clerk hire, from 

July 4 to August 15, 1-^ month, at $83 33^ 135 00 

3. Allowance of salary to J, W. Russell, as agent, from July 27 

to September 3, 1853, 1^ month, at $208 33| 263 88 

Amounting to 550 63 

N. B. — In relation to item 3d, as above, it should be observed, that 
according to notice previously' given, (viz : on the 20th of July,) I was 
wilUng to allow Captain Russell $6 per day for his services as my 
assistant, in settling accounts contracted under his direction, from July 
S7 to September 3, inclusive, viz : 39 days, at $5 per day, amounting to 
$195. 

But as Captain Russell manifested a desire to receive full pay as 
agent, viz : $208 33^ per month, together wiih allowances for clerk- 
hire ahd office rent, I declined payment till otherwise instructed by the 
War Department. 

Accordingly, the difference between the allowance I was disposed to 
make, and that claimed by Captain "Russell, is as follows, viz: 

Amount claimed by Captain Russell, as above i550 63 

Amount proposed to be allowed by me 195 00 

Difference 355 53 

The proposed allowance excluded any charge for extra clerk hire, 
and for office rent from and after the end of the second quarter of 1853. 

My reports of the S8th and 29th of September last, submitted to the 
bureau in company with, and in relation to the accounts of J. W- Rus- 
sell for the second and third quarters of 1853, are in accordance with 
the statements made as above. 

In regard to allowances for office rent and clerical services, Captain 
Russell was distinctlj* informed, by written instructions dated on the 
8th and 14th of June, tvhich were never revoked, that a suitable oflice 
was provided for his accommodation at headquarters. Western River 
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Improvemenls, and that the office then and previously occupied by him 
must be surrendered. 

Captain Russell was distinctly informed, on or about the 30th July, 
at a meeting of the captains of the snag-boats, at which he was invited 
to be present, and was present, that a change in the administration of 
affairs relating to the prosecution of the snag business had been required 
by the War Department, and that the snag-'boats would, on that date, 
be transferred to the command of said captains ; also that his services 
as agent would be dispensed with as soon as the equipment and outfit 
of the boats could be completed. Moreover, he was at the same time 
informed, that on and after the completion of the outfit of the snag- 
boats, which took place on the 26th of the same month, his services 
were "desirable" and indispensable in the preparation and settlement 
of the accounts and liabilities incurred under his direction. In the per- 
formance of the duties last mentioned, he was distinctly informed that 
he must serve in the capacity of assistant to the superintendent, and not 
as United States agent. 

The arrangements thus made were regarded by me as in. strict ac- 
cordance with the instructions of the War Department, which were 
received on the 15th of the same July through the Topographical 
Bureau,, and which had been forwarded in reply to a report rendered 
by me, in reference to the employment of agents previously appointed 
and employed on duties relating to western river improvements. 

The following is a copy (extract) of the instructions mentioned, which 
were dated on the S7th June, and received on the 15th July following, 
viz: 

Sra : Your letter of the 30th May was submitted to the consideration 
of the War Department on the 4ih instant, and was this day returned 
to this ofiice, with the following endorsement : 

" The views of Col. Long submitted herewith are approved, with the 
following exceptions : 

"The department considers the oiEce of agent for the construction 
of snag-boats, &c., held by Capt. Russell, as superseded by the assign- 
ment of Col. Long to the superintendency of the western river im- 
provements ; and unless his services in that capacity are especially de- 
sired by Col. Long, they will be dispensed with. The recommendation 
for Capt. Russell's employment in the general direction of the removal 
of snags, &c., is not approved. 

"The appointment oi Chas. Daulton, agent for the improvement of 
the Illinois river, is revoked. 

"If a disbursing agent is required, Col. Long's attention is drawn to 
the recommendation herewith transmitted of Hon. J. A. McLemara 
and others in favor of George A. Dunlau." 

J. J. ABERT, 
Col. Corps Topographical Engineers. 

Lieut. Col. Long. 

In reference not only to the paragraph above considered, but to all 
the other paragraphs into which I have divided" Capt. Russell's letter, 
it is worthy of remark that no reference has been made to any of the 
numerous orders and instructions I had occasion to i.ssue to Capt. Rus- 
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sell for his information and guidance, all of which were known to have 
been put into the hands of Capt, Russell, not only by himself, but by 
Thos. D. Tilford, the writer of the letter. 

Having thus disposed of the leading topics adverted to in paragraph 
No. 1, I proceed to the consideration of 

No. 2. 

At a meeting of the snag-boat captains, held on the 21st July at 
headquarters Western River Improvements, at which Capt. Russell 
was present, inquiry was made with respect to the sufficiency of the 
equipment and outfit of the several snag-boats, when it appeared that 
both equipment and outfit were far from being adequate to the exigen- 
cies of the snag business, although Capt. Russell had repeatedly declared 
that the boats were completely equipped and ready for service long 
before that date. Accordingly, a list of all the articles required for each 
boat was at once prepared by the captains, under my personal direc- 
tion, and Capt. Russell was directed to procure the articles specified in 
the list in quadruphcate, with the least possible delay, and cause said 
articles to be delivered on board of the respective boats for which they 
were procured. 

The duties thus assigned to Capt. Russell seem to have been re- 
garded by him (to say nothing of Mr. Tilford) as onerous in a high degree. 
The occasion called for speedy action. The river was rising, and ex- 
pected to be at a stage sufficiently elevated to admit the descent of the 
boats in a very few days. The equipment of the boats was not suffi- 
ciently complete ; they had not yet been supplied with a fall and proper 
complement of provisions. It was too late to remedy the evils without 
extraordinary exertions, which might and ought to have been obviated 
by prudence, forecast, and previous action on the part of the agent. 

Tlie articles called for as above were embraced in a general requisi- 
tion to be suppUed by Capt. Russell. In addition thereto, a special 
requisition was prepai'ed for each boat, providing for other articles 
which were required specially to complete its individual outfit. The 
special requisitions were filled by the captains, and the payments re- 
quired by each were made and accounted for by myself, 

In the months of May and June I repeatedly requested Capt. RusseU 
to have the boats completed and supplied with all necessary articles 
of equipment and outfit, and ready for service at the earliest practicable 
date, and was as often. assured by him that all things were in readiness 
for the departure of the boats whenever I should think proper to give 
orders to that effect. About the middle of July he reiterated the same 
assurances; but on an examination of the boats, &c., which took place 
about the aOth July, in presence of Capt. Russell and the captains ot 
the boats, it was found timi the articles provided for in the general 
requisition above mentioned, which Capt. Russell was directed to fill, 
and in the special requisitions which were to be filled by the captains, 
were still essential, and must be procured in order to complete the 
equipment and outfit of the boats ; and the haste enjoined in procuriug 
and delivering the articles on board was rendered imperative by the 
fact that a rise in the river had then commenced, and was likely to be 
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at its maximum in a Very few days thereafter, wiien the boats must 
take their departure for service, or be detained many weeks longer, 
perhaps, waiting for another freshet. 

At the same time Captain Russell, in the presence of the captains of 
the boats, was distinctly informed that, in accordance with instiuctions 
from the War Department, a change in the administration of the affairs 
of western river improvements must speedily take place; that the 
boats, &c., must be transferred to the command of the captains; and 
that his agency proper must cease on or before the departure o( the 
boats for service m the Mississippi, &c. 

The hurry and complexity o( the business complained of by Capt. 
Russell in this paragraph, would never have been entailed or enjoined 
upon him but &r his neglect to make proper preparations for the de- 
parture of the boats in due time, for which ample opportunity was 
afibrded by the detention of the boats by low water during one month 
at least, viz: from the 20th June till the 20th July. 

In the month of June, after having become satls6ed of the utter in- 
competency of Captain Russell as an accountant, and under the con- 
viction that I was not empowered to revoke his appointment as United 
States agent, I had some conversation with him on the employment of 
a clerk, at a compensation, exclusive of travelling expenses, not ex- 
ceeding $50 per month. But no authority was ever given beyond a 
mere suggestion that he (Captain Russell) should be on the alert to find 
some young man of enterprise, qualified for such employment. But 
on learning the views of the Secretary of War in reference to the con- 
tinuance of Captain Russellin the public service, viz: on the 15th of 
July, the subject of employing such a clerk was totally abandoned. 

Paragraph No. 3. 

On or about the date last mentioned under the preceding head. Cap- 
lain Russell was informed that, on the expiration of his agency proper, 
as before mentioned, he would be continued in service as my assistant, 
and at a compensation of $5 per day, Irom the departure of the boats 
till all liabilities and accounts contracted by him, in the discharge of 
his functions as United States agent, should be cancelled and settled-; 
which it was expected might be readily done in two or three weeks — 
certainly before the 1st of the ensuing September, when my annual re- 
port would become due, in which a statement of his accounts must be 
exhibited. 

Captain Russell was distinctly informed that the settlements required 
of hira, as above, should embrace only such amounts as related to ex- 
penditures and liabilities incurred by him prior to the 27th July, and 
that all the accounts of a subsequent date relating to western river 
improvements, viz ; from and after the 26th July, would be settled by 
myself personally. 

Paragraph No. i. 

This paragraph begins with a palpable and gross perversion of time 
and date. The first, and I believe the only written instriicliona issued 
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by me in relation to his employment as my assistant, are contained in 
my letter of instructions to Captain Russell, under date ol" June 14, 
1863, the twenty-second item of which is aa follows, viz : 

"29d. In your capacity of United States agent for the improvement 
of the Mississippi, Missouri, and Arkansas rivers, you are also regarded 
as an agent and assistant to the superintendent of western river im- 
provements, and are accordingly authorized to exercise ageneral super- 
vision and control over all snag-boats operatmg on said rivers ; the spe- 
cial command of each boat m the prosecution o( the snag business, 
and of the officers and crews attached to the same, being reserved and 
confided to the captain of the boat, who is entitled to the exercise of all 
the privileges and authority vested in him agreeably to items 5tb and 
6th of the preliminary regulations ;" a copy of which had been fur- 
nished to Captain Russell. 

The subject of Captain Russell's employment as assistant to the 
superintendent was no doubt occasionally discussed in conversa- 
tions between him and myself from the date above mentioned to the 
middle of July ; when in conformity to the instructions before cited, 
under paragraph No. 1, tlie assistance previously expected from Capt. 
Russell was restricted exclusively to the settlement of his accounts; in 
which he Was to serve, not in the capacity of United States agent, 
but in that of my assistant, for the performance of specific duties, his 
agency having ceased on the S6th day of the same month, and his 
functions having been restricted to the settlement of his accounts. 

Paragraph No. 5. 

This paragraph commences with an apology in behalf of Mr, Til- 
ford, for having violated his engagements with me, alter a brief notice 
of three or four days only, and at a time when I deemed his services 
utterly Indispensable ; being only fifteen days prior to the date when 
my annual report would become due, in the preparation of which Mr. 
Tilford was the only individual on whom I could rely for assistance in 
the compilation of that intricate and complicated document. 

I do not deny that I was exceedingly chagrined and embarrassed 
by this sudden and unexpected movement; but I disclaim and repudi- 
ate the idea that I felt or manifested any want of kindly feeling to- 
wards Captain Russell on this Eiccount. 

Notwithstanding the autographic eulogiura on Mr, Tilford, the faith- 
fulness and integrity of this gentleman maybe inferred from his sudden 
withdrawal from my employ, and from the fact that for his services in 
this office, till the time of his withdrawal, he was charging at the rate 
of $1,200 per year, and at the siame time, foi extra services under Cap- 
tain Ruisell, actuilly charged at the rate of $1,000 per year. He 
nevertheless wrote an excellent hand, copied with accuracy and de- 
spatch, and ■was a gaod accountant, but was by no means remarkable 
for industry and close or caretul attention to business during my ab- 
sence from the office For example, from the 22d of June to the 15lh 
of July, during my absence, I left him in charge of my office, of the 
arrangement of papers pertaining thereto, of the preparation of model 
accounts for the clerks of the snag-boats, and of bringing forward the 
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office records in chronological order, none of which were executed in 
a satisfactory manner. 

The assertion that " I then, for the first time, told him (Captain 
Russell) ihat he could not be continued in any capacity in the employ- 
ment ot the government," and that I then, jor the first time, intimated 
that such was the decisioo ot" the Secretary of War; also, "that he 
asked me to discharge him in writing," and say that it was done by the 
direction of the Secretary ; " that I refused to discharge him," and that 
he continued in service as heretofore, by my express directions, are 
dicta that savour much more strongly of fiction than of facts, as may 
readily be perceived from the remarks already exhibited in this paper: 
at any rate, there is not a single circumstance in my recollection, and 
not a single document among the archives of this office, that in the 
slightest degree corroborates either of the assertions. 

Faragrofh No. 6. 

The assertions in this paragraph are no less fabulous and unfounded 
than those of the preceding paragraph. I referred the extra allow- 
ances claimed for his clerk to the Topographical Bureau without any 
refusal on my part, as will appear from an inspection of my report ac- 
companying Captain Russell's accounts for the second quarter of 1S53, 
in which the following remarks are contained, viz : " In voucher No. 4 
of my official accounts, under the head of western river improvements 
for the second quarter of 1853, a compensation at the rate of Sl,aOO 

Er year, from the lOthof May to the 30lh of June, amounting to $170, 
s been introduced as an allowance to Mr. Tilford for his services as 
clerk, which is in accordance with my agreement with him." " In 
voucher No. 2 of Captain Russell's accounts, herewith, under the head 
of improvement of the Mississippi in the same quarter, (second quar- 
ter of 1853,) a compensation at the rate of $1,000 per year, viz: $250, 
has been introduced in favor of Mr. Tilford iov his services as clerk to 
J. W. Russell for the whole of the same quarter, (second quarter of 
1853.") 

" The latter compensation seems to be claimed by Mr. Tilford, on 
the score of his having performed the services last mentioned ovi of 
office hours. Deeming this charge in part, if not wholly inadmissible, 
I take leave to submit the question to the decision of the Topographical 
Bureau, while, at the same time, I am ready to admit that the services 
of Mr. Tilford have been in a high degree arduous." 

At the time of employing Mr. Tilford he was serving in the capacity 
of clerk to Captain Russell, at a salfiry of $1,000 per year. I engaged 
his services, which were to commence on the 10th day of May, at a 
salary of $1,200 per year, with the express understanding that Captain 
Russell's office would soon thereafter be removed to headquarters of 
Western River Improvements, and that all clerical duties required there- 
at would be performed by him under my direction. The increased 
salary allowed by me was deemed sufficient to compensate f!ir any 
extra services required of Mr. Tilford. 

With regard to office, and office rent, my orders of the Sth and 14th 
of June, neither of which was ever revoked, show the fallacy of the as- 
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sertioiis that " I positively directed him to keep his office where it was, 
and then to close up the business." 

Mr. Tilford may have been employed on a very few occasions eight 
hours per day, as intimated in this paragraph, but his average daily 
attendance at the office was certainly less than six hours per day, ex- 
clusive of several instances of absence on leave for two or three cbys 
at a time, and occasionalJy by reason of indisposition. 

Paragraph No. '7, 

With regard to the vahdity of Captain Russell's claim for clerk-hire, 
office rent, and salary, enough has already been advanced under the 
preceding heads. 

The agency of Captain Russell, so far as I have had anything tn do 
with it, terminated with the 26th day of July last. From that date to 
the 3d of September following I recognised him in service in the capa- 
city of an assistant, and after the dale last mentioned 1 regarded him 
as entirely disconnected with the public service, as has been clearly 
shown in this paper, 

Paragraph No. 8, 

The accounts of Captain Russell for the period commencing on the 
1st of July and terminating on the 26th of the same month (the latter 
being, the date at which his agency ceased) exhibited the balance 
stated in this paragraph, viz : $297 56, as remaining in his possession. 
This balance resulted from a comparison of his debits and credits as 
exhibited in his accounts for that peiiod. The bialance, however, has 
been incorrectly stated, by reason of the charges allowed by him for 
extra clerk-hire, not only for the period above mentioned, but for that 
intervening between the 10th of May and the 30th of June, inclusive; 
hence, instead of the balance in his possession as above, (viz: $297 56,) 
the balance remaining in his possession after the 26th of July (on the 
supposition that his accounts were in all other respects correct) should 
have been as follows, viz: 

Balance in the hands of Captain Russell, as above $297 56 

Overpaid to Tilford for extra services in 2d quarter of 1853 . 141 65 
Do do do in the month of July.. 72 18 

Corrected balance in hands of Captain Russel! after July 

36, 1853 , 511 39 

With respect to the allowance due to Captain, Russell for his per- 
sonal services from and after the 26th of July last, for extra cierk-hire 
and for office-renl from and after the same date, the whole subject was 
referred to the Topographical Bureau by me in my report of toe 3d of 
September, which was submitted in company with Captain Russell's 
accounts for the 2d quarter of 1853. 

All accounts received from Captain Russell have been forwarded to 
the Topographical Bureau. 
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For numerous other details m reference to the official proceedings, 
&c,, of Captain Russell and Mr. Tilford, I beg leave to refer to numer'- 
ous reports heretofore made to the bureau, and especially to my report 
of September 17th in relation td the instructions given to those gentle- 
men and to their non-compliance with the same; also of the 9Slh of 
the same month in relation to the accounts of Captain Russell for the 
month of July last. 

Respectfully submitted: 

S. H. LONG, 
Lieut. Col. Top. E}!gs., late Swpt. W. R. Imj>roveme?ils. 
Col. J. J. Abeet, 

Chief To]}. Engineers, Woshington, D. C. 

P. S. — The letter of Captain Kussell is herewith returned, agreeabij' 
to your request, 

S. H. LONG. 



No. 13. 

Louisville, Janvary 19, 1854. 
Sir: 1 embrace tbe earliest opportunity to forward the accompany- 
ing transcript of the memoranda prepared for the use of Colonel John- 
ston, in conlbrmity to instructions from the War Department. 
Very respectfully, sir, your obedient servant, 

S. H. LONG, 
Lieut. Col. Top. Engs , late Supt. W. It. lmpr<wemenis. 
Col. J. J. Abert, 

Chief Top. Engineers, Washington, L>. C. 



Memoranda in relation to -works l.ramfmd lo the charge of Colonel J, E. 
Johmlon. 

HARBOR OF DUBUQUE. 

J. Barney, esq., is the United States agent in charge of the improve- 
ment of this harbor. 

- The method of improvement was devised and adopted by said 
agent, agreeably to instructions fiirnislied him by the chief topographi- 
cal engineer. 

'" Having never been furnished with an accurate chart of the harbor, 
and of the islands and channels adjacent to it, I am not prepared to 
give a decided opinion as to the merits or demerits of the method 
adopted for its improvement. 

The method adopted obviously has for its object the opening of a 
navigable channel, leading from the main business landing of Dubuque, 
directly across the Mississippi to the contemplated terminus of the 
westerly branch of the lUinois central railroad. The channel in its 
passage froni Dubuque must cross two considerable islands called the 
Inner and Outer islands; after which it will enter the main channel of 
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the Mississippi some four or five hundred yards from the town landing, 
and pass thence directly across the river to a landing near the .proposed 
terminus of the railroad. 

The channel hitherto pursued by ferry-boats crosses the islands above 
mentioned about 100 yards below the contemplated new channel, the 
former being quite crooked, and the distance by it being much greater 
than by the new channel. In crossing the lines oJ the island, me old 
channel pursues the direction of a natural channel, leading across the 
islands in a direction more or less serpentine till it reaches the main 
channel of the river. Circumstances render it doubtful in my estima- 
tion whether the enlargement and straightening of the old channel 
would not prove more efficacious than the formation of the new channel 
in the direction selected for that purpose. 

The chart expected of Captain Barney will no doubt afford the 
means of deciding this question. 

ROCK ISLAND RAPIDS. 

The improvement of these rapids has also been committed to the 
charge of Captain Barney. 

By instructions from theoffice of Western River Improvements, dated 
on the 1st of June last, for the survey of the rapids of the upper Missis- 
sippi (including the Rock Island rapids and the Des Moines rapids) 
Lieutenant WaiTen was directed to organize a party; and, with the 
requisite instruments, stationery, and other articles of outfit, to proceed 
to the rapids, and execute such surveys, &c., as might be deemed need- 
ful in determining the position, nature, and extent of the obstructions 
that must be removed in order to open a channel 200 feet wide, and 
four feet deep, in extreme low water from the head to' the foot of both 
rapids. 

The United States agents for the improvement of the rapids, viz : 
Captain Barney for Roeli Island rapids, and Major Floyd for the Des 
Moines rapids, were directed to aid Lieutenant Warren, both by their 
counsel and co-operation, in the execution of the surveys at both rapids 
if practicable, and especially at the rapids committed to their individ- 
ual charge respectively. 

The field and river work of the survey of Rock Island rapids has 
been completed, and the drawings, &c., explanatory of the survey, are 
now in progress. 

A joint report from the three individuals above mentioned was ex- 
pected ; instead of which an individual report has been received from 
Lieutenant Warren, in which nothing has been stated in reference to 
the counsel or co-operation of his colleagues. In reply. Lieutenant 
Warren has been directed to submit a transcript of his views, as con- 
tained in his report, to Messrs. Barney and Floyd; and these officers 
have been requested to signify in writing their concurrence or other- 
wise with the views set forth in his (Lieutenant Warren's) report. 

A transcript of the notes and drawings prepared by Lieutenant 
Warren, on the survey of the Rock Island rapids, has been put into 
the hands of Captain Barney, and he is now engaged in ihe construc- 
tion of a chart of the rapids for use in the improvement of the same. 
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Captain Barney has publicly called for sealed proposals for the ex- 
ecution of the work of improvement, which were to be made on or 
before the lat of November ; but on that date no proposal had been 
received, and no oifer been made, except for the removal of a single 
obstruction, presenting an area of only about eight feet square, for the 
removal of which $850 was the lowest offer made. 



Major John O. Floyd has been appointed agent for the improvement 
of these rapids, and has been employed on the suiTey of the same,, as 
also for that of the Rock Island rapids, from the latter part of June to 
the present time. His compensation for services and transporlalion to 
the close of the month of October has been defrayed out of the general 
Jund appropriated for the improvement of the rapids of the upper 
Mississippi, on my personal requisition. 

Agreeably to mstructions Irom the Topographical Bureau, Major 
Floyd has been recognised as United States agent for the improvement, 
but not as disbursing agent. Hence I have conceived it proper for me 
to remunerate him for his services, &c., up to the date last mentioned. 
The work of improvement at these rapids was commenced by Col. 
R. E, Lee in 1838 or 1839, and prosecuted during the low-water 
stages of one season only, when it was suspended for want of an ap- 
propriation. The benefit resulling trom the work done consisted m 
the production of an increased depth of channel across the rapids of 
about ten inches, at a cost of which I have never been informed. 

The survey of the rapids is at this time nearly completed, A. sketch 
or chart illustrating their condition, channels, &c., at the Lower and 
English Chains, has been prepared by Lieutenant Warren; and the 
same officer is expected to complete the surveys in the course of a lew 
days, repair with his notes, &c., to headquarters at Louisville, and 
there complete his drawings, reports, &c., explanatory of the work 
committed to his charge- 
Major Floyd has already called for proposals for the improvement of 
the Lower and English Chains of the rapids, but as yet has received 
no encouragement to expect satisfactory bids for the work. 

ILLINOIS EIVER, 

George A. Dunlap, esq., has been appointed disbursing agent, and 
Major O. W. Long engineer, for the improvement of this river. 

purveys for determining the position and character of the natural 
channel, and the meandenngs, &c., of the river, were commenced by 
Major Long in the latter part of August, and have been executed on a 
distance of about 60 miles, from the mouth ot the river upwaj-ds to 
Naples. 

The results obtained are very different from those anticipated. In- 
stead of broad flat bars extending entirely across the river, all the bars 
that have been surveyed are traversed by narrow, crooked channels, 
at least iour feet deep in the present low stage of the river. 

The dredge-boat No. 3 (the Gopher) was ordered from the Ohio to 
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the Illinois river about the middle of October, and commenced opera- 
tions in the latter river in the latter part of that month. The progress 
made in dredging since that time has not yet been reported. 

This dredge-boat (Gopher) is probably engiiged m dredging at this 
time at the Naples bar, about 65 miles above the mouth of the Illinois. 

THE SNAG BUSINESS. 

The rivers on which the exigencies of existing commerce call for 
the prosecution of this business are as follows, viz : 

The Mississippi, from Keokuk to Donaldsonville, embracing an ag- 
gregate distance of about 1,350 miles; the Missouri, from its mouth 
to Council Blufls, embracing a distance of about 700 miles; the 
Ohio, from its mouth to Wheeluig, about 900 miles ; and the Arkansas, 
to Fort Smith, about 550 miles ; making the aggregate extent of the 
rivers requiring the removal of snags, &c., about 3,500 miles. 

On the Mississippi, between the mouth of the Missouri and Keokuk, 
snags and sunken logs, especially in the low-water channels, are of 
rare occurrence, yet steamers are occasionally injured and sometimes 
wrecked by collisions against obstructions of this character- 
No portion of this river, of equal extent, presents more frequent and 
formidable obstructions than the middle Mississippi, extending from the 
month of the Missouri to that of the Ohio. 

From the point last mentioned downward to the mouth of Red 
river, snags and logs of a dangerous character are presented at almost 
every bend of the river; and tbeace downward, even to Plaquemine, 
are occasionally to be met with. 

In the Missouri, snags are of more frequent occurrence than in ihe 
lower Mississippi, and are generally more difficult of removal, by 
reason of their being more deeply imbedded in the sandy bottom of 
the river. 

The Missouri is seldom at a stage suitable to the prosecution of the 
snag business more than six or eight weeks in the course of the year, 
being prevented by frosts and freshets from an early dale in November 
till about the middle of Julvj and by the lowness of the water from an 
early date in September till the commencement of cold weather in 
November, 

The Ohio is less obstructed by snags than any portion of the rivers 
above mentioned ; yet snags, wrecks, and sunken logs of a very dan- 
gerous character are occasionally to be met with in this river, 

The snags of the Arkansas are exceedingly numerous and formida- 
ble, while the prosecution of the snag business therein is rendered far 
more difficult and precarious by reason of the sudden and frequent 
changes in the depth of the river, the narrowness and crookedness of 
its channels, the rapidity of its currents, the compactness of its bars 
and bed, and the depth to which the snags are imbedded. 

The snag business can be prosecuted to best advantage in the months 
of April, May, Juno, and till the middle of July, 

During the prevalence of the spring freshets, viz: from the latter 
part of February to the middle of April, the Ohio, Mississippi, Missouri, 
and Arkansas, are generally too much swollen to admit ot a beneficial 
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prosecution of the snag business, and it has accordingly been customary 
Id ■withdraw the boats from the business and moor them in ports where 
they can receive needful repairs. St. Louis, Louisville, and Paducah 
have hitherto been found the most suitable and convenient positions 
for such purposes. 



Four twin snag-boats, numbered from 1 to 4, inclusive, have been 
assigned to the removal of snags, &c., Irom the Mississippi, Missouri, 
and Arkansas rivers. 

These boats have been confided to tlie command of captains ap- 
pointed by the express sanction of the Secretary of War. The duties 
of the captains have been prescribed and adopted by the same 
authority. 

The captains are invested with the privilege of appointing allthe 
officers and crews of their respective boats, subject in all cases of ap- 
pointment to the approval orotlaerwise of the superintendent. 

The captains are moreover invested with the power of discharging 
any individuals under their respective commands for disorderly con- 
duct or misdemeanors of any sort, against which provision has been 
made in the rules and regulations prescribed and adopted, as above 
mentioned. 

In accordance with the rules and regulations, the compensations to 
the officers and crews have been limited as follows, viz : 

To a captain and 1st mate, conjoinlly $200 

pilot and assistant pilot, conjointly 175 

first and second engineer, conjointly ISt) 

competent clerk and accountant 90 

second male 35 

carpenter 70 

striker and assistant blacksmith 40 

steward ' 35 

cook 30 

laborer 23 

washerwoman 15 

cabin-boy 15 

clerk 50 

The complement of officers, men, &;c., required for each snag-boat, 
is as follows: one captain; one first mate; one second mate; one 
pilot ; one assistant pilot ; one first and second engineer ; one striker ; 
one carpenter; one steward; one clerk; one cook; one washerwo- 
man ; one cabin-boy, and about Iwenly-six laborers — in all forty indi- 
viduals. 

In reference to the clerk it should be observed, that his qualifications 
should be such as to enable him to keep, in a neat, clear, and legible 
manner, all minutes relating to the work done and the proceedings 
had on board of the boat, in so far as they relate to the public service; 
and to prepare and render, in a business-like manner, all accounts re- 
lating to supplies of all kinds required for the boat, and to report the 
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same in due form to the superintendent- In the event of an adequate 
compliance with the requisites above stated, he is authorized to expect 
the compensation hereinbefore mentioned ; otherwise his compensation 
is to be puch only as the superintendent may think pr<tper to allow. 

Conventions of steamboat pilots, recently held at St. Louis and othe r 
cities of the West, have agreed upon and established rales for pilotage 
much higher than those sanctioned by the Secretary of War ; and, m 
one instance, at least, the allowance for pitotage has been increased to 
$?60 per month for the chief pilot ; but in this case, the services of an 
assistant pilot have been dispensed with. 

The plan of administration, the rules of police, &c., in so far as 
relates to the management of the snag flotilla, are set forth with suffi- 
cient clearness in the printed articles of eirolment. 

The snag-boats having been completed and ready for service on the 
26th of July last, and the Ohio being at a stage sufficiently elevated 
for the boats to descend to its mouth, the captains were directed to take 
their departure from Louisville on the summit of the freshet then oc- 
curring, which was done on the 29lh of the same month ; when the 
boats commenced service for the season. 

The snag flotilla thus despatched for service consisted of the follow- 
ing twin snag-boats ; to which the names of their captains and first 
mates are respectively annexed, viz ; 

No. 1. H, R. Day, captain ; Frederick Saunderson, first mate. 
No. 2. Thomas Riddle, captain ; Robert King, first mate. 
No. 3. N. M. Ferguson, captain; Hicks King, first male. 
No, 4. H. Fendren, captain ; J. Y. Clemson, first mate. 

These several boats, with their equipments and articles of outfit on 
board, and with their officers and a force on each sufficient to work 
them on their voyage down the river, took their departure from Louis- 
ville on the 29th July, all on the same day and date. No. 2, com- 
manded by Captain Riddle, unfortunately grounded on a sand-bar at 
the foot of French island, on the evening ot the 30th of July,. and was 
unavoidably detained .till the 12th of September following; while the 
other boats succeeded in descending the river to its mouth. No. 1 and 
No. 3 were assigned to service in the Missouri and middle Mississippi, 
and Nos. 1, 2, and 4, to service in the Arkansas and lower Missis- 



sippi. 

The rules and regulations prescribed for the government of all en- 
gaged in the service are contained in the printed regulations before re- 
ferred to ; in addition to which, general and special- instructions have 
been issued from lime to time in manuscript by the superintendent. 

The work done by the boats has been exmbited in monthly time- 
rolls and journals; all of which have been kept on file in the office of 
Western River Improvements, at Louisville. 

To the sniig-boats above noticed should be added a fifth, called, 
the Terror, (No. 5) which was placed in charge of C. A. Fuller, esq., 
and employed in removing snags, wrecks, &c., from the Ohio, above 
the falls. 'This boat is of much smaller dhnensions, and of much less, 
substantial construction, in all respects, than either of the others. 

The points of operation ,and the work done by No. 5, are exhibited 
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in returns made by the agent above named ; all of which are exhibited 
in ihe records or among ihe files ol the office above mentioned. 

Dredge-boats and mud-scows. 

Two dredge-boats, with four scows and one yawl for each, have been 
constructed for service relating to the improvemeni of the western riv- 
ers ; one of which, with its scows, &c., commenced the work of dredg- 
ing in the harbor of Dubuque, on the first of July, under the direction 
of J. Barney, esq.; and the other at Cumberland island, about the mid- 
dle of the same month, under the direction of C. A. Fuller, esq. 

The dredge-boat employed at Dubuque has been designated by the 
name of George W. Jones, or No. 1 ; and that at Cumberland island 
by the name of Gopher, or No. 3. 

About the last of October the Gopher (No. 2) was transferred from 
the Ohio to the Illinois river, in which she is now operating in widening 
and deepening the channels, under the direction of Major George W. 
Long, engineer, and George A. Dunlap, esq,, disbursing agent for that 
river. 

This dredge-boat is now for service in the Illinois river, between 
Naples and its mouth, and will probably be employed in dredging the 
channel of the river between these points during the residue oC the cur- 
rent year. 

The dredge-boat No. 1 (George W. Jones) remains at Dubuque, 
and will probably continue unemployed, the funds appropriated for the 
improvement of the harbor at that place having been nearly exhausted. 

Snag-boat No. 1. 

Agreeably to the journal kept on board, the No. 1 ascended the Mis- 
souri to Smith's bar, about 160 miles from its mouth, and removed 
many of the most serious obstructions to low-water navigation on that 
portion of the river. The river then becoming too low for further 
operations in the Missouri, the boat returned to the Mississippi and re- 
sumed operations in the latter river, and has continued to operate be- 
tween the mouth of the Missouri and that of the Ohio till the present 
time, having rendered efficient service in both rivers, and especially in 
the Mississippi, the low-water channel or' shoals of which is said to be 
more efiectually cleared of snags, &c., than it has ever been known to 
be at any former period. 

Snag-boat No. 2. 

This boat grounded on a sand-bar, near French island, on the 30th 
of July, and was unavoidably detained till the 12th day of September 
following. She then proceeded downward to the places designated for 
the operations, viz: in the Arkansas and Mississippi rivers; the former 
of which being at a stage too low to admit her entrance, she com- 
menced operations in the latter, at and near the mouth of the former. 

Since that time, she has operated to great advantage from the place 
of beginning downward about 75 miles, to Greenville, and upward to 
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island No. 24, near Ashport, about 130 miles below the month of the 
Ohio, where she was employed on the 20th of November, 1853. 

The force on board has generally been less than the ordinary com- 
plement, viz : 40 individaals, and occasionally not exceeding half that 
number. Her present force does not exceed S8 efficient individuals. 

Capt. Thomas Riddle was at first appointed to the command of No. 2. 
The appointment was subsequently revoked, and Capt. J. W. Leathers 
was appointed in his stead. Capt. Leathers declined £o accept the ap- 
pointment, and Capt, Riddle was retained In the command till a new ap- 
pointment should be made. Karly in November, Greathouse, esq., 

was appointed captain of No. 3, and is expected to supersede Captain 
Riddle m the course of the present month, (November.) 

Snag-hoat No. 3. 

This boat commenced service at the same time and at the same place 
with No, 1, viz : at the mouth of the Missouri, both having been as- 
signed to operations in that river, and in the middle Mississippi. She 
ascended in the former river about 160 miles, to Smith's bar, and alter 
operating to advantage in that river, was compelled to retreat to the 
Mississippi by reason of low water. 

She then resumed operations in the Mississippi, and was employed 
successfully in removing .snags, &c,, irom the middle Mississippi till the 
middle of October, when she was instructed to operate between the 
mouth of the Ohio and island No. 18, about 130 miles below, where 
the snags and other obstructions were exceedingly numerous and for- 
midable, 

At this time, she has accomplished the removal of the snags from 
the low-waler channel, very effectually, through the entire distance just 
mentioned, and is now in readiness to be transferred to service at any 
other desirable points. 

The force now on board the boat considerably exceeds the comple- 
ment required for service. 

This excess has been occasioned by the enrolment of hands to sup- 
ply desertions, and by the receipt of a force from abroad larger than 
was expected at the time. 

Snag-boat No. 4. 

This boat commenced operations in the Arkansas early in August, 
and operated through a distance of about 60 miles from the mouth of 
the river upward, when she was compelled to retreat from that river 
by reason of low water. On her retreat, however, she unfortunately 
grounded on a sand-bar a little below the White river cut-offj and was 
there detained for one entire month. 

The detention was attended by much sickness among the officers and 
crew, which served to reduce the available force on board from a full 
complement of healthy and energetic men to some 15 or SO who re- 
mained fit for duty. Two of the hands died on board, and the others, 
for the most part, were more or less enfeebled and dispirited by dis- 
ease. The captain, clerk, and several other officers, were much indis- 
posed and ill fitted for energetic service. 
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The officers anti crew remained in the disabled condition above 
mentioned till about the middle of October, when many of the sick 
were discharged, several of the laborers deseited, and the ibrce on 
board was too much reduced to admit of operating with the boat for 
several days- 
New recruits were, however, obtained from above in ihe course of a 
few days, and operations were resumed again about the 80th of Octo- 
ber, since which time the boat has been successfully employed on the 
Mississippi, from Napoleon upward to island No. 37, through a distance 
of about 240 miles. 

It is due to James Y. Clemson, esq., first mate of No. 4, to observe 
that the successiul operation of the boat is due mainly to his experi- 
ence, linowledge, and skill, in the prosecution of the snag business. 

OHIO RIVER, INCLUDING CUMBEHLAND DAM. 

The improvements under this head have been committed to C. A. 
Fuller, esq., as United States agent therefor, and embrace the follow- 
ing works and operations viz : 

The removal of snags from the river generally; the enlargement of 
Cumberland dam, and the dredging of the channel in its vicinity and 
at such other points as may need that operation; the survey ol Marietta 
harbor, with a view to the best method of improving ihe same; and 
such other duties relating to the works above mentioned as may be 
deemed needful by the superintendent or War Department. 

A twin snag-boat, of light draught, has also been committed to the 
charge of C. A. Fuller, for the purpose of removing snags, wrecks, &c., 
from the low-water chanaels. This boat (snag-boat No. 5) has been 
successfully employed in clearing the channel above the falls, from an 
early date in May till about the last of July, when she was compelled 
to he by for want of a sufficient depth of water in the river to admit 
of further operation. 

During her detention as above she has been subjecled to such repairs 
and alterations as were deemed needful. 

She resumed operations on the upper Ohio early in November, on 
the occurrence of a rise in the river sufficient for that purpose. On the 

of the same month, the river was sufficiently elevated to admit 

her to cross the falls, and since that time she has been engaged in re- 
moving snags, &c., firom the lower Ohio. 

The enlargement of Cumberland dam has been prosecuted under a 
contract nearly to its completion; but the appropriafion for the Ohio, 
including this work, has proved inadequate to the accomplishment of 
both of these objects, and, in consequence, the dam has been left in im 
unfinished state. 

The dredge-boat Gopher, (No. 2,) which was constructed under ihe 
direction of C. A. Fuller, was employed in dredging the channel be- 
tween Cumberland island and the Kentucky share, and also in open- 
ing a channel across the bar below the foot of the same island, with 
success at the former, but to little advantage at the latter locality, its 
efficiency having been prevented by the frequent passages of steamers 
through the channel at which she was operating. 
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Surveys have been made at Maiietta and its vicinity under the di- 
rection of the same agent, for the purpose of showing the best method 
of improving the harbor at that place. 

The drawing and report on the survey have not yet been furnished 
by the agent. 

In addition to the printed rules and regulations before mentioned as 
having been prescribed for the government of all engaged in western 
river improvements, instructions have from time to time been issued 
from headquarters of Western River Improvements for the guidance 
of the officers and men employed in this service, copies of which are 
contained in the registers and files in the office of Western River Im- 
provements at Louisville, all of which are transferred to Colonel John- 
ston. 

In accordance with instructions irom the War Department, the fore- 
going memoranda are furnished for the information of Lieut. Col. John- 
ston, superintendent western liver Improvements. 

S. H. LONG, 
Lt. Ci'l. U. S. A., late Swpt. W. R. Imjjrovcmeuls, 

Louisville, November 28, 1853. 



IVo. 14. 

Louisville, Febrvary 20, 1S54, 

Sik: Your letter of the 13ih instant, enclosing a communication from 
the honorable E, Henn, of Iowa, was received on Saturday, the 18th 
instant 

In accordance with your instructions, I have the honor to submit the 
following report on the letter in question : 

Two years will have elapsed since the approval of the appropria- 
tion for the improvement of the rapids of the upper Mississippi on 
the 30th of August next — six months hence. The expenditures under 
this appi'opriation were committed to my charge on the 27th of April 
last — less than eleven months prior to this date. 

Instructions, explaining and defining the manner of executing the 
requisite preliminary sujveys and the agents by whom the surveys 
were to be made, were issued by me under date of June 1, 1853, and 
a copy of the same was reported in due time to the Topographical 
Bureau. These surveys, and the delineations required in explanation 
thereof, were indispensable as a means of defining the nature and 
extent of the work that must be done at the several points at which 
improvements were required, 

The working drawings executed under the direction of Colonel Lee, 
in 1839, could nowhere be found, and of course new surveys and 
drawings were essential to the resumption of the work fourteen years 
afterwards. 

It is accordingly manifest that the work of improvement could not be 
commenced till the surveys should be made and the explanatory draw- 
ings should be prepared, which have contributed to delay the works 
to the lime when I was relieved from the superintend cncy of western 
river improvements by Colonel Johnston. 
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Numerous reports have been submitted by me to the Topographical 
Bureau, in which a clear exposition has been made of all operations 
affecting the improvement of the rapids under my superintendency. 

To these reports, and especially to my eleventli annual report, with 
its appended documents, of the 1st September last, and to my inspec- 
tion report, dated on the 20th December last, I take leave to refer for 
various useful details in relation to tlie subjects of the inquiry instituted 
in the letter of the honorable member of Congress from Iowa. With- 
out a laborious examination of the office records of western river im- 
provements, alt of which have been transferred to the custody of 
Colonel Johnston, I cannot now furnish the details asked for by the 
honorable gentleman. 

With regard to the queries predicated on a clause of my report to 
the board of engineers, dated at Washington on the 23d of February, 
1853, and in relation to certain " modes of improvement informally 
proposed," I take leave to offer the following remarks, viz : 

Within a period of thirty-six years, I have had occasion to visit the 
upper Mississippi repeatedly in the discharge of official duties. On 
such occasions the improvement of the rapids has been a topic of con- 
versation between myself and numerous individuals who took a deep 
interest in the accomplishment of this object. Each individual, as 
might naturally be supposed, entertained favorite views in reference 
to the best method of improvement. The methods thus "infornaally 
proposed" consisted for the most part of the modes contemplated in 
my report above cited. But with respect to the contingents, "where, 
when, and by whom," the several methods were discussed or proposed, 
I cannot define with accuracy. It may suffice to remark, that at one 
time I was in favor of a lateral canal, with locks, on the Illinois side, 
of the river, especially at the Des Moines rapids ; subsequently, I in- 
clined to the opinion that the Iowa side of the river was better adapted 
as the site of a similar canal ; and on more mature deliberation, I came 
to the conclusion that the method proposed and recommended in my 
report of 23d February, just before cited, and for the reasons therein 
stated — the method by sluice navigation — was preferable to that by 
lateral canals on either side of the river, and especially to that by 
slack-water navigation, effected by means of locks and dams across 
the river. I claim not the credit of having originated either of the 
methods alluded to; and at the same time disclaim, as I usually have 
done, the application of any method of improvement that woukl have 
a tendency to destroy or even impair the natural. navigation of the 
river in which improvements may be required. 

In conclusion, 1 can assure you that nothing has been done, and no 
expenses or delays have been incurred, except in so far as relates to 
the discovery of the most favorable localities for the opening of chan- 
nels best adapted to sluice navigation within the low-water margins 
of the river at both of the rapids. 

Very respectfully, sir, your obedient servant, 

S. H. LONG, 
Lieut. Col. Top. Engs., late Supt. W. R. Imp'ovemenls. 

Col. J. J. Abert, 

Chief Top. Engineers, Washington, D. C. 
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Office Western Riveb Improvements, 

Louisville, Kentucky, Apil 6, 1834. 

Sik: Having completec! the drawings nf the rapids of the Missis- 
sippi, constructed from surveys made by order of Lieut- Col. S. H. Long, 
topographical engineers, I have ihe honor to submit this report on the 
subject 

The instructions required such surveys al the lower rapids (Des Moines 
rapids) and at the upper rapids (Rock River rapids) as wei-e necessary 
to determine the best and most econom'cal route along the bed of the 
river ibr forming a continuous navigable channel, 200 feet wide 
and 4 feet deep at the lowest stages. It is hardly necessary to state 
that this required an entirely new survey; the maps made in 1837 by 
Lieut, (now Brevet Colonel) Lee, of the engineer corps, being i^n too 
small a scale to exhibit the character and extent of the channels and 
their obstructions. 

The time was too limited, with the means at hand, for a thorough 
survey of the river-bed, and it was determined, after a careful exami- 
nation and consultation with some of the ablest pilots, to confine the 
more accurate survey to the vicinity of the channel now navigated. 
This channel is undoubtedly the most practicable one for improvement. 
The general flow and direction of the current is here, being obstructed 
in other parts by broad shoal reefs. 

The soundings on the drawings are, therefore, confined mainly to the 
vicinity of the present channel, with a confidence that where they have 
not been made, the prospect for improvement is by far less favorable. 

Angles were taken on the position of each sounding by two theodo- 
lites, and special care was taken to determine the edges of the channels 
and reefs wherever they were crossed by the lines of soundings. Every 
attention was paid to secure accuracy; and in order to exhibit the 
channels and reefs distinctly, the drawings'were constructed on a scale 
of 32 inches to one mile. The line of four feet low water is deline- 
ated, and lines drawn to show the parts necessary to be retnoved. 
In the improvement thus designated, all short turns and cross-currents 
are avoided as far as is consistent with a due regard for economy. 

Lower Rapids. 

The foot of these rapids, beginning at Keokuk, about half a miie 
above the depot of the St. Louis Packet Company, extends up the river 
lOJ miles. There are four principal chains, known as the Lower, Eng- 
lish, Lamallee's, and Upper. The first three are nearly contiguous, and 
are divided into other reefs variously named. The Upper Chain is 
distant from Lamallee's by 3J miles, and this interval is comparalively 
unobstructed. 

The rock composing the reefs is a compact stratified limestone, in 
which are flint and geodes, and interstraiified with blue clay a few 
inches in thickness. The limestone strata are nearly horizontal, and 
vary in thickness from a few inches to three and four feet. A few large 
granite boulders are found on the rapids and along the shore. The 
width of the river is about one mile. 

To connect the stations used in sounding, a survey was made of sis 
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miles of the left bask, and 12i miles of the right bank. The levels 
taJien along the latter show the fall, at low water, to be 21 feet from 
the head to the foot of the obstriictions, and the average slope two Jeet 
per mile. This slope is, however, not uniform, the maximum being six 
feet per mile, and the minimum about two-tenths of a foot per mile. 

The maximum range of the water-surface at the head of the rapids 
is 111 feet, and at the foot 31 feet. Hence, high-water fall ISJ teet, 
and average fall 1.12 fool, per mile. 

The velocity at low water nowhere reaches five miles per hour. At 
high water, though the total fall is less, it is more uniform, and the fric- 
tion along the bottom is so much less in proportion to the volume of 
water, that the velocity is greatly increased, and must reach 7 miles 



per 



hour. 



At present, steamboats of the least tonnage, drawing two feet, cannot 
pass at low water without imminent danger of getting fast on the rocks, 
and the navigation is entirely suspended, or performed only with light- 
ers at a cost of from 75 cents to f 1 25 per ton. At this same stage 
there is three feet water on the bars above and below the rapids. As the 
river rises, the water increases on these bars more than on the rapids, 
owing to the greater width and slope of the lalter. 

The ratio is nearly expressed in the following table, supposing the 
channel on the rapids deepened to 4 feet at low water : 
With 3 feet on the bars, there would be 4 feet on the rapids, 

4 do. do. do. do. 4 feet 3 inches on ihe rapids. 

5 do. do. uo. do. 4 feet 7 inches on the rapids. 

6 do. do. do. do. 5 feet on the rapids. 

7 do. do. do. do. 5 feet 8 inches on the rapids. 

8 do. do. do, do. 6 feet 6 inches on the rapids. 
I endeavored to furnish a table showing the duration of each of these 

stages during several years, but could not obtain the data. It might be 
important to aid in deciding upon the maximum depth to be given to 
the improved channel, in order to adequately accommodate the com- 
merce of the river at mean stages. This, however, has less importance 
at this time, as the improvement, unlike a canal constructed with ade- 
quate dimensions, may be extended at any future period without more 
expense and inconvenience than now. 

The operations of Captain Lee, in removing the obstructions, were 
confined to the Lower and English Chains. Pilots say that he enabled 
steamboats to pass them drawing from nine to twelve inches more water 
than they could before. In addition to this, his examinations at Lamal- 
lee's Chain resulted in discovering the channel now used through the 
upper part of it, known as Spanish chute. 

The effect of his operations at the "Omega Patch," (Lower Cliain) 
was, besides deepening the water in the neighborhood, to make the 
current draw more forcibly upon it. The patch itself would all have 
been removed by him had the improvement been continued. 

This locality, fiiur-tenths of a mile from the foot of the rapids and 
870 yards from the Iowa shore, is the most difficult to pass of any, 
owing to swift cross-currents, and boats grounded on it have great diffi- 
culty in getting off. It should be the first improved. The channel 
crosses over to the Illinois shore at Montebello, one mile from foot of 
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rapids. As we ascend, the nexl difficult pass (marked E") is at the foot 
of English Chain, two miles from foot of rapids, and 170 yards from 
Illinois shore. The next (marked B") is near the head of English Chain, 
about three miles from foot of rapids, and 200 yards from IlRnois shore. 

The next are on Lamallee'a Chain, at place marked R, 5| miles trom 
foot of rapids, 500 yards from Illinois shore ; at place marked I and J, 
6J miles trom foot, 600 yards from Illinois shore ; and at place marked 
G and F, head of Lamallee's Chain, (>$ miles from foot, and 600 yards 
from Illinois shore. Above this the channel crosses over to the Iowa 
shore. The next pass is the Upper Chain, and here a continuous cut 
of about 800 feet will be requirecf. 

The improvement of the Upper Chain would immediately lessen the 
distance for lightering about four miles; this would not, however, much 
diminish the expense, which is mainly incurred in unlading and lading. 

Al the Upper Chain, and at the " Omega Patch," there is no four-feet 
channel, ana a cut will be necessary. Al the other passes named 
above, the channel is divided by narrow ledges, the removal of which 
will be comparatively easy. 

The lower reefs of the rapids are materially affected by back-water 
from floods in the Des Moines river, four miles below. Ovifing to this, 
pilots, by trusting their marks at the foot of the rapids, venture up them, 
drawing more water than is found above. Sand-bars, acting as dams, 
also aflect the water on the lowest reel, which becomes the most im- 
e obstruction when long continued low water has removed the 



An accurate idea of the present channel can be had by inspecting 
the drawings, and renders further description unnecessary ; and but a 
glance will be required to convince one of the facility with which it can 
be improved, and made adequate to meet the wants of commerce. 

Captain Shreve, in his report in 1S36, urgently recommends that 
these rapids be improved by excavating a channel 90 feet wide, five feet 
deep, along the Iowa shore, from Keokuk to Nashville, and through the 
Upper Chain, near the foot of Montrose island. 

He states, "by pursuing this plan the navigator will have the shore 
for his guide, and cannot miss the channel at any stage of water. Con- 
sequently, it will not be necessary to excavate a channel more than 
90 feet wide, which width can be more easily navigated than a chan- 
nel 300 feet wide, following the meanderings of the natural channel 
that now exists between the reefs." Captain S. thinks the expense of 
excavating rock near the shore will be ten per cent, less than near the 
natural channel. 

This mode of improvement has still many frier.ds among river men, 
on account of the ease with which such a channel could be navigated 
under all circumstances ; the objection to a perfect naviga'tion of the 
natural channel improved, being its distance from the shore. 

The survey was extended to embrace this shore channel. It is used 
wholly in towing lighters up the rapids. In its present condition, it is 
at the shoalest places, in low water, from 10 to 12 inches deep. It has 
never been improved, and the depth could be easily increased to 18 
inches. 

To make a channel four feet deep, we must begin at the foot of the 
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rapids, and excavate from 6 inches to 2y feet, almost continuously lo 
the landing at Nashville, a distance of 7^ miles. The total fall is 18 
feet, average slope 2j\ feet per mile. The greatest slope the improve- 
ment would have, need not at any point exceed four feet per mile. Above 
Nashville the improvement should be made as indicated on the draw- 
ings. 

This plan is more economical, and for the purposes of navigation 
preferable in every respect to that of a canal and locks. 

A fatal objection to both is, that all the labor bestowed upon thoin 
would be worthless till the whole was completed ; and lhe great op- 
pression which these rapids cause to commerce, requires that hrmedmte 
relief vrhich can only be applied by improving the natural channel, 
beginning at the worst passes first. This should be done, no matter 
what may be the improvement finally required, and no attempt should 
be made to widen any portion beyond 100 feet till the whole is made 
of this capacity. 

The channel marked out on the drawings will be, when improved, 
nearly straight, crossing the river but twice, and then in pools, where 
the current is moderate. Any estimate of the amount of rock that will 
require removing in order to effect this, must at best be a very rough 
one. Former experience shows, that to remove a poriion of a stratum 
we must remove the whole of it; that is, if in deepening a part now 
having three feet water, we should come on a stratum two feet thick, we 
must remove it all, and make five feet water. How much this may 
increase the quantity to be removed, can only be known by expe- 
rience. 

Even more unreliable must be an estimate of the cost of removing 
a given amount. The work can only be carried on during a limited 
portion of the year — three months at most, (August, September, and 
October;) and afler eveiy preparation has been made, an unfavorable 
condition of the river may almost, if not eniirely, prevent operations, 
and all the expense will have been of no avail. 

Captain Lee was not able, owing to continued high water and early 
fall, to work more than twenty days in 1838. He reports the amount 
of excavation at about 318 cubic yards. He had a most favorable 
season in 1839, of about three months. In his report of this year, it is 
slated that the amount of stone removed is something more than 9,000 
tons, about 1,037 cubic yards ; total for both years, 1,345 cubic yardsJ 

The actual expense of removing this amount of rock was, in 1S38, 
$29,028 32: and in 1839, $18,924 98— total, $47,953 20. Theaiver- 
age cost, then, was $35 72 per cubic yard; or, for the favorable season, 
jfil8 42 per cubic yard. 

From the more settled condition of the country, and the facihties it 
affords, together with the advantage of former experience, we might 
now expect to remove the rock at $10 per cubic yard, 

The following table shows the amount of rock to be removed in 
making the natural channel four feet deep : 
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From the foregoing we obtain the following as the cost of improving 
the natural channel at the lower rapids : 

1. For channel 100 fefi wide and 4 feet de,ep. 

Upper Chain 3,710 cubic vards, at 3(0, }37, 100 

NaBhvme Proaeing l,a88...,do do... 13,880 

Lamallee'b Chain 7,9-27....do do... 79,270 

Engliali Chain 4, 343.. ..do do... 42,430 

Lower Chain 4, 613. ...do do... 48,130 



Total 21,981 



219,810 



■2. For chartacl 200 feel wide. 

Upper Chain 14,070 cubic yards, at JIO, $140,700 

Naahviile Crossing. 2,777....do do... 27,770 

Lemullco's Chain 33, 897.... do do... 329,970 

EngUab Chain ." 21, 165.. ..do do... 2li,fi50 

Lower Chain 13, 444.. ..do do... 184,440 



ToMl . . 



To make the shore channel four feet deep, we must excavate for ; 
width of 100 teet : 



Far a width of WD feet. 
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tween the boats. If hoisted from the side, there is much labor lost in 
careening the boat beil^re she attains sufficient bearing to raise the stone. 

The estimates I have given may be thought too great ; but from care- 
ful examination, I am convinced that they are not. It must be con- 
sidered that the work has to be done at a distance from the shore, in a 
swift current, and liable to frequent interruptions from boats and rafts, 
and that after ail the preparations have been made, the season may 
prove unfavorable. Still the value of these improvements far outweighs 
the expense of making them, as the detriment which the two rapids 
now occasion to commerce is estimated "between five and six hundied 
thousand dollars annually." (Mr. O'Sullivan, civil engineer — ^report on 
Warsaw and Port Byrne railroad.^ 

The drawings of the upper rapids, and preliminary report, were fur- 
nished Col. Long September 20th, 1853 ; and of the Lower and English 
Chains of the lower rapids, October 3(Jth, 1853. Tlie other duties I 
have been requked to perform have occasioned the delay in presenting 
this. 

My instructions from Col. Long dii'ected me to co-operate in the sur- 
veys with Mr. J. Barney, U. S. agent for the upper, and Mr. J. G. 
Floyd, U. S. agent for the lower rapids. I was deprived of this, on the 
part of the former, by the requirements of his agency at Dubuque, and 
of the latter by his ill health. 

I am, however, indebted to them, as well as to Capt. Leroy Dodge, 
Capt. Bersie, Capt. Hines, Capt. Hugh White, Capt. Hall, Capt. Wsig- 
gonner, and other river-men, for their counsel and advice. Capt. Wag- 
gonner and Capt. Hall aided me in the surveys. 

Very respectfully, sir, your obedient servant, 

G. K. WARREN, 
Lieut. Tojmgra'pklcal Engineers U. S. A. 

Brevet Lt. Col. J, E. Johnston, 
Corps Topographical Engineers, 

Sup't W. R. Im^nwements, LoumiJle, Ky. 
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